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PREFACE. 


In writing this little book the author believes he is 
supplying a want which most Students and Dyers of 
Cotton Fabrics have felt—that of a small handbook 
clearly describing the various processes and operations 
of the great industry of dyeing Cotton. 

The aim has not been to produce a very elaborate 
treatise but rather a book of a convenient size, and in 
order to do so it has been necessary to be brief and 
to omit many matters that would rightfully find a 
place in a larger treatise, but the author hopes that 
nothing of importance has been omitted. The most 
modern processes have been described in some detail ; 
care has been taken to select those which experience 
shows to be thoroughly reliable and to give good 
results. 


FRANKLIN BEECH. 
May, 1901. 
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CHAPTER I. 


‘STRUCTURE AND CHEMISTRY OF THE COTTON FIBRE. 


THERE is scarcely any subject of so much importance to the 
bleacher, textile colourist or textile manufacturer as the 
structure and chemistry of the cotton fibre with which he 
has to deal. By the term chemistry we mean not only the 
composition of the fibre substance itself, but also the reactions 


-. it is capable of undergoing when brought into contact with 


various chemical substances—acids, alkalies, salts, etc. These 
reactions have a very important bearing on the operations of 
bleaching and dyeing of cotton fabrics. 

A few words on vegetable textile fibres in general may be 
of interest. Fibres are met with in connection with plants 
in three ways. 

- First, as cuticle or ciliary fibres or hairs; these are of 
no practical use, being much too short for preparing textile 
fabrics from, but they play an important part in the physiology 
of the plant. | 

Second, as seed hairs; that is fibres that are attached to 
the seeds of many plants, such, for instance, as the common 
thistle and dandelion ; the cotton fibre belongs to this group of 
seed hairs, while there are others, kapok, etc., that have been 
tried from time to time in spinning and weaving, but without 
muchisuccess. These seed hairs vary much in length, from 
+ inch to 14 inches or even 2 inches; each fibre consists of 


a‘single unit. Whether it is serviceable as a textile fibre 
1 


Z THE DYEING OF COTTON FABRICS. 


depends upon its structure, which differs in different plants, 
and also upon the quantity available. 

The third class of fibre, which is by far the most numer- 
ous, consists of those found lying between the bark or outer 
cuticle and the true woody tissues of the plant. This portion 
is known as the bast, and hence these fibres are known as 
‘‘bast fibres”. They are noticeable on account of the great 
length of the fibres, in some cases upwards of 6 feet, which 
can be obtained ; but it should be pointed out that these long 
fibres are not the unit fibres, but are really bundles of the 
ultimate fibres aggregated together to form one long fibre, 
as found in and obtained from the plant. Thus the ultimate 
fibres of jute are really very short—from ,', to ¢ of an inch 
in length; those of flax are somewhat longer. Jute, flax, 
China grass and hemp are common fibres which are derived 
from the bast of the plants. 

There is an important point of difference between seed 
fibres and bast fibres, that is in the degree of purity. While 
the seed fibres are fairly free from impurities—cotton rarely 
containing more than 5 per cent.—the bast fibres contain 
a large proportion of impurity, from 25 to 30 per cent. as 
they are first obtained from the plant, and this large quan- 
tity has much influence on the extent and character of the 
treatments to which they are subjected. 

As regards the structure of the fibres, it will be sufficient 
to say that while seed hairs are cylindrical and tubular and 
have thin walls, bast fibres are more or less polygonal in 
form and are not essentially tubular, having thick walls and 
small central canals. 

The Cotton Fibre.—The seed hairs of the cotton plant are 
separated from the seeds by the process of ginning, and they ° 
then pass into commerce as raw cotton. In this condition 
the fibre is found to consist of the actual fibrous substance 
itself, containing, however, about 8 per cent. of hygroscopic 
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or natural moisture, and 5 per cent. of impurities of various 
kinds, which vary in amount and in kind in various descrip- 
tions of cotton. In the process of manufacture into cotton 
cloths, and as the material passes through the operations of 
bleaching, dyeing or printing, the impurities are eliminated. 

Impurities of the Cotton Fibre-—Dr. E. Schunck made 
an investigation many years ago into the character of the 
impurities, and found them to consist of the following sub- 
stances :— 7 

Cotton Wax.—This substance bears a close resemblance 
to carnauba wax. It is lighter than water, has a waxy 
lustre, is somewhat translucent, is easily powdered, and 
melts below the boiling point of water. It is insoluble in 
water, but dissolves in alcohol and in ether. When boiled 
with weak caustic soda it melts but is not dissolved by 
the alkali; it can, however, be dissolved by boiling with 
alcoholic caustic potash. This wax is found fairly uniformly 
distributed over the surface of the cotton fibre, and it is 
due to this fact that raw cotton is wetted by water only 
with difficulty. 

Fatty Acids.—A solid, fatty acid, melting at 55° C. is also 
present in cotton. Probably stearic acid is the main con- 
stituent of this fatty acid. 

Colouring Matter.—Two brown colouring matters, both 
containing nitrogen, can be obtained from raw cotton. One 
of these is readily soluble in alcohol, the other only sparingly 
so. The presence in relatively large quantities of these 
bodies accounts for the brown colour of Egyptian and some 
other dark-coloured varieties of cotton. 

Pectic Acid.—This is the chief impurity found in raw 
cotton. It can be obtained in the form of an amorphous 
substance of a light yellow colour, not unlike gum in 
appearance. It is soluble in boiling water, and the solu- 
tion has a faint acid reaction. Acids and many metallic 
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salts, such as mercury, chloride and lead acetate, precipitate 
pectic acid from its solutions. Alkalies combine with it, and 
these compounds form brown substances, are but sparingly 
soluble in water, and many of them can be precipitated out 
by addition of neutral salts, like sodium and ammonium 
chlorides. 

Albumens.—A small quantity of albuminous matter is 
found among the impurities of cotton. 

Structure of the Cotton Fibre.—The cotton fibre varies in 
length from 1 to 2 inches, not only in fibres of the same 
class but also in fibres from different localities—Indian 
fibres varying from 0°8 in the shortest to 1°4 in the longest 
stapled varieties; Egyptian cotton fibres range from 1°‘1 to 
1°6 inches long; American cotton ranges from 0°8 in the 
shortest to 2 inches in the longest fibres. The diameter 
is about ys'55 Of an inch. When seen under the microscope 
fully ripe cotton presents the appearance of irregularly 
twisted ribbons, with thick rounded edges. The thickest 
part is the root end, or point of attachment to the seed. The 
free end terminates in a point. The diameter is fairly uni- 
form through ~ to { of its length, the rest is taper. In 
Fig. 1 is given some illustrations of the cotton fibre, showing 
this twisted and ribbon-like structure, while in Fig. 14 is 
given some transverse sections of the fibre. These show 
that 1t is a collapsed cylinder, the walls being of consider- 
able thickness when compared with the internal bore or 
canal. 

Perfectly developed, well-formed cotton fibres always 
present this appearance. But all commercial cottons con- 
tain more or less of fibres which are not perfectly developed 
or are unripe. ‘These are known as “dead fibres”; they do 
not spin well and they do not dye well. On examination 
under the microscope it 1s seen that these fibres have not the 
flattened, twisted appearance of the ripe fibres, but are flatter, 
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‘and the central canal is almost obliterated and the fibres are 
but little twisted. Dead fibres are thin, brittle and weak. 

Composition of the Cotton Fibres.—Of all the vegetable 
textile fibres cotton is found to have the simplest chemical 
composition and to be, as it were, the type substance of all 
such fibres, the others differing from it in several respects, 
When stripped of the comparatively small quantities of im- 
purities, cotton is found to consist of a substance to which 
the name of cellulose has been given. 

Cellulose is a compound of the three elements, carbon, 


Fig. 1.—Cotton Fibre. 


hydrogen and oxygen, in the proportions shown in the fol- 
lowing analysis :— 


Carbon, 44°2 per cent., 
Hydrogen, 6'3 per cent., 
Oxygen, 49°5 per cent., 


which corresponds to the empirical formula C,H,,O;, which 
shows it to belong to the group of carbo-hydrates, that is, 
bodies which contain the hydrogen and oxygen present in 
them in the proportion in which hace are present in water, 
namely H,O. 


er) 
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Cellulose may be obtained in a pure condition from cotton 
by treatment with alkalies, followed by washing, and by treat- 
ment with alkaline hypochlorites, acids, washing and, finally, 
drying. As thus obtained it is a white substance having the 
form of the fibre from which it is procured, showing a slight 
lustre, and is slightly translucent. The specific gravity is 
1°5,1t being heavier than water. It is characterised by being 
very inert, a property of considerable value from a technical 
point of view, as enabling the fibres to stand the various 
operations of bleaching, dyeing, printing, finishing, etc. 
Nevertheless, by suitable means, cellulose can be made to 
undergo various chemical decompositions which will be noted 
in some detail. 

Cellulose on exposure to the air will absorb moisture or 
water. This is known as hygroscopic moisture, or ‘‘ water of 
condition’. The amount in cotton is about 8 per cent., and 
it has a very important bearing on the spinning properties of 
the fibre, as it makes the fibre soft and elastic, while ab- 
solutely dry cotton fibre is stiff, brittle and non-elastic ; hence 
it is easier to spin and weave cotton in moist climates or 
weather than in dry climates or weather. Cotton cellulose 
is insoluble in all ordinary solvents, such as water, ether, 
alcohol, chloroform, benzene, etc., and these agents have no 
influence in any way on the material, but it is soluble in 
some special solvents that will be noted later on. 


ACTION OF ALKALIES. 


The action of alkalies on cellulose or cotton is one of great 
importance in view of the universal use of alkaline liquors 
made from soda or caustic soda in the scouring, bleaching 
and dyeing of cotton, while great interest attaches to the use 
of caustic soda in the ‘‘ mercerising ” of cotton. 

Dilute solutions of the caustic alkalies, caustic soda or 
caustic potash, of from 2 to 7 per cent. strength, have no 
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action on cellulose or cotton, in the cold, even when a pro- 
longed digestion of the fibre with the alkaline solution takes 
place. Caustic alkali solutions of from 1 to 2 per cent. 
strength have little or no action even when used at high 
temperatures and under considerable pressure—a fact of very 
great importance from a bleacher’s point of view, as it 
enables him to subject cotton to a boil in kiers, with such 
alkaline solutions at high pressures, for the purpose of scour- 
ing the cotton, without damaging the fibre itself. 

Solutions of caustic soda of greater strength than 3 per 
cent. tend, when boiled under pressure, to convert the cellu- 


Fig. 2.—Mercerised Cotton Fibre. 


lose into soluble bodies, and as much as 20 per cent. of the 
fibre may become dissolved under such treatment. The 
action of strong solutions of caustic soda or caustic potash 
upon cellulose or cotton is somewhat different. Mercer 
found that solutions containing 10 per cent. of alkali had a 
very considerable effect upon the fibre, causing it to swell up 
and become gelatinous and transparent in its structure, each 
individual cotton fibre losing its ribbon-like appearance, and 
assuming a rod-like form, the central canal being more or 
less obliterated. This is shown in Fig. 2 and 2a, where 
the fibre is shown as a rod and the cross section in Fig. 
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2 has no central canal. The action which takes place is 
as follows: The cellulose enters into a combination with the 
alkali and there is formed a sodium cellulose, which has the 
formula C,H,,0,2NaOH. This alkali cellulose, however, is 
not a stable body; by washing with water the alkali is 
removed, and hydrated cellulose is obtained, which has the 
formula C,H,,0O;H,O. Water removes the whole of the 
alkali, but alcohol only removes one half. It has been 
observed that during the process of washing with water, the 
fibre shrinks very much. This shrinkage is more particularly 
_ to be observed in the case of cotton. As John Mercer was 
the first to point out the action of the alkaline solutions on 
cotton, the process has become known as “‘ mercerisation ”’. 
Solutions of caustic soda of 1000 or 20° Tw. in strength 
have very little mercerising action, and it is only by prolonged 
treatment that mercerisation can be effected. It is interest- 
ing to observe that the addition of zinc oxide to the caustic 
solution increases its mercerising powers. Solutions of 1°225 
to 1275 (that is from 45° to 55° Tw. in strength) effect the 
mercerisation almost immediately in the cold, and this is 
the best strength at which to use caustic soda solutions for 
this purpose. In addition to the change brought about by 
the shrinking and thickening of the material, the mercerised 
fibres are stronger than the untreated fibres, and at the same 
time they have a stronger affinity for dyes, a piece of cloth 
_ mercerised taking up three times as much colouring matter 
as a piece of unmercerised cloth from the same dye-bath. 
The shrinkage of the cotton, which takes place during 
the operation of washing with water, was for a long time a 
bar to any practical application of the ‘‘ mercerising’’ process, 
but some years ago Lowe ascertained that by conducting the 
operation while the cotton was stretched or in a state of 
tension this shrinkage did not take place; further, Thomas 
and Prevost found that the cotton so treated gained a silky 
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lustre, and it has since been ascertained that this lustre is 
most highly developed with the long-stapled Egyptian and 
Sea Island cottons. This mercerising under tension is now 
applied on a large scale to produce silkified cotton. When 
viewed under the microscope, the silkified cotton fibres have 
the appearance shown in Fig. 3, long rod-like fibres nearly if 
not quite cylindrical ; the cross section of those fibres has the 
appearance shown in Fig. 3a. This structure fully accounts 
for the silky lustre possessed by the mercerised fibres. Silky 


Fia. 3.—Silkified Cotton Fibre. 


mercerised cotton has very considerable affinity for dye-stutts, 
taking them up much more readily from dye-baths, and it 
is dyed in very brilliant shades, 

In the chapter on Scouring and Bleaching of Cotton, some 
reference will be made to the action of alkalies on cotton. 


ActTIon OF ACIDS ON CELLULOSE. 


The action of acids on cellulose is a very varied one, being 
dependent upon several factors, such as the particular acid 
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used, the strength of the acid, duration of action, tempera- 
ture, etc. As a rule, organic acids—for example acetic, 
oxalic, citric, tartaric—have no action on cellulose or cotton. 
Solutions of sulphuric acid or hydrochloric acid of 2 per 
cent. strength have practically no action in the cold, and if 
after immersion the cotton or cellulose be well washed there 
is no change of any kind. This is important, as in certain 
operations of bleaching cotton and other vegetable fibres it is 
necessary to sour them, which could not be done if acids 
acted on them, but it is important to thoroughly wash the 
goods afterwards. When the acid solutions are used at the 
boil they have a disintegrating effect on the cellulose, the 
latter being converted into hydrocellulose. When dried, the 
cellulose is very brittle and powdery, which in the case of 
cotton yarn being so treated would show itself by the yarn 
becoming tender and rotten. The degree of action varies 
with the temperature (the higher this is the stronger the 
action), and also according to the strength of the acid 
solution. Thus a 10 per cent. solution of sulphuric acid 
used at a temperature of 80° C. begins to act on cotton after 
about five minutes’ immersion, in half an hour there is a 
perceptible amount of disintegration, but the complete con- 
version of the cotton into hydrocellulose requires one hour’s 
immersion. A dilute acid with 8 volumes of water, used 
in the cold, takes three hours’ immersion before any action 
on the cotton becomes evident. 


ACTION OF SULPHURIC ACID ON COTTON. 


When cellulose (cotton) is immersed in strong sulphuric 
acid the cotton becomes gradually dissolved; as the action 
progresses cellulose sulphates are formed, and some hydro- 
lytic action takes place, with the formation of sugar. This 
fact has long been known, but only recently has it been 
shown that dextrose was the variety of sugar which was 
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formed. On diluting the strong acid solution with water 
there is precipitated out the hydro or oxycelluloses that 
have been formed, while the cellulose sulphates are retained 
in solution. 

By suitable means the calcium, barium, or lead salts of 
these cellulose-sulphuric acids can be prepared. Analysis of 
them shows that these salts undergo hydrolysis, and lose half 
their sulphuric acid. 

The action of strong sulphuric acid has a practical 
application in the production of parchment paper ; unsized 
paper is immersed in strong acid of the proper strength 
for about a minute, and then immediately rinsed in water. 
The acid acts upon the surface of the paper and forms 
the cellulose-sulphuric acid which remains attached to the 
surface. On passing into the water this is decomposed, 
the acid is washed away, and the cellulose is deposited in 
an amorphous form on the paper, filling up its pores and 
rendering it water-proof and grease-proof. Such papers are 
now largely used for packing purposes. 


ACTION OF HybDROCHLORIC ACID. 


Dilute hydrochloric acid of from 1° to 2° Tw. in strength, 
used in the cold, has no action on cellulose. Cotton immersed 
in acids of the strength named and then well washed in water 
is not materially affected in any way, which is a feature of 
some value in connection with the bleaching of cotton, where 
the material has to be treated at two points in the process 
with weak acids. Boiling dilute hydrochioric acid of 10° Tw. 
disintegrates cellulose very rapidly. The product is a white 
very friable powder, which if viewed under the microscope 
appears to be fragments of the fibre that has been used to 
prepare it. The product has the composition C,,H,,0,,, and 
is therefore a hydrate of cellulose, the latter having under- 
gone hydrolysis by taking up the elements of water according 
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to the equation 2C,H,,0, + H,O = C,,H,,0,,. By further 
digestion with the acid, the hydrocellulose, as it is called, 
undergoes molecular change, and is converted into dextrine. 
In composition hydrocellulose resembles the product formed 
by the addition of sulphuric acid which has received the 
name of amyloid. It differs from cellulose in containing free 
carboxyl, CO, groups, while its hydroxyl groups, HO, are 
much more active in their chemical reactions. 

Hydrocellulose is soluble in nitric acid, 1°5 specific gravity, 
without undergoing oxidation. Nitrates are formed varying 
in composition. 

The formation of hydrocellulose has a very important 
bearing in woollen manufacture. It is practically impos- 
sible to obtain wool free from vegetable fibres, and it is 
often desirable to separate these vegetable fibres. For this 
purpose the goods are passed into a bath of hydrochloric 
acid or of weak sulphuric acid. On drying the acid converts 
the cotton or vegetable fibre into hydrocellulose which, being 
friable or powdery, can be easily removed, while the wool not 
having been acted on by the acid remains quite intact. The 
process is known as ‘‘carbonising’”’. It may not only be 
done by means of the acids named but also by the use of 
acid salts, such as aluminium chloride, which on being heated 
are decomposed into free acid and basic oxide. For the same 
reason it is important to avoid the use of these bodies, 
aluminium chloride and sulphate, zinc and magnesium 
chlorides, etc., in the treatment of cotton fabrics ; as in 
finishing processes, where the goods are dried afterwards, 
there is a great liability to form hydrocellulose with the 
accompaniment of the tendering of the goods. 


ACTION OF NiTRic ACID. 


The action of nitric acid on cellulose is a variable one, 
depending on many factors, strength of acid, duration of 


ACTION OF ACIDS ON THE COTTON FIBRE. 13 


action and temperature. Naturally as nitric acid is a strong 
oxidising agent the action of nitric acid on cellulose is essen- 
tially in all cases that of an oxidant, but the character of the 
product which is obtained varies very much according to the 
conditions just noted. When cellulose or cotton in any form 
is immersed in nitric acid of 1°4 to 1°5 specific gravity for 
a moment, and the fibre be well washed, there is a formation 
of hydrate of cellulose which has a gelatinous nature. . This 
is deposited on the rest of the material, which is not mate- 
rially affected so far as regards strength and appearance, but 
its power of affinity for dyes is materially increased. ‘There 
is some shrinkage in the size of the cotton or paper acted 
upon. 

Nitric acid changes all kinds of cellulose into nitro pro- 
ducts, the composition of which depends upon the strength 
of the acid, the duration of treatment, and one or two other 
factors. The nitrocelluloses are all highly inflammable 
bodies, the more highly nitrated burning with explosive 
force. They are produced commercially and are known as 
“ oun cotton” or “ pyroxyline”. The most highly nitrated 
body forms the basis of the explosive variety ; the least 
highly nitrated forms that of the soluble gun cotton used 
for making collodion for photographic and other purposes. 

~The products formed by the action of nitric acid are 
usually considered to be nitrocelluloses. It would appear 
that they are more correctly described as cellulose-nitrates, 
for analysis indicates the presence of the NO, group, which 
is characteristic of nitrates, and not of the NO, group, which 
is the feature of nitro bodies in general. Further, nitro 
compounds, when subject to the action of reducing agents, 
are converted into amido compounds, as is the case, for in- 
stance, with nitro-benzene, C,H,NO,, into aniline, C,H,NH,, 
or with nitro- naphthalene, C,,H,NO,, which changes into 
naphthylamine, Eien tho: | 
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But the nitric acid derivatives of cellulose are not capable 
of conversion by reducing agents into similar amido com- 
pounds. They have the following properties, which accord 
more closely with nitrates than with nitric bodies : alkalies 
remove the nitric acid; cold sulphuric acid expels the nitric 
acid, cellulose sulphates being formed ; boiling with ferrous 
sulphate and hydrochloric acid causes the elimination of the 
nitric acid as nitric oxide (on which reaction a method for 
determining the degree of nitration of gun cotton is based). 
It is best therefore to consider them as cellulose nitrates. 
Several well-characterised cellulose nitrates have been pre- 
pared, but is an exceedingly difficult matter to obtain any 
one in a state of purity, the commercial articles being always 
mixtures of two or three. Those that are best known and of 
the most importance are the following :— : 

Cellulose Hexa-nitrate, C,H,O,(NO,),. This forms the 
principal portion of the commercial explosive gun cotton, 
and is made when a mixture of strong nitric acid and strong 
sulphuric acid is allowed to act on cotton at from 50 to 
55° F. for twenty-four hours. The longer the action is 
prolonged, the more completely is the cotton converted into 
the nitrate, with a short duration the finished product con- 
tains lower nitrates. This hexa-nitrate is insoluble in ether, 
alcohol, or in a mixture of those solvents, likewise in glacial 
acetic acid or in methyl alcohol. 

Cellulose Penta-nitrate, C,H,O,(NO,),, is found in ex- 
plosive gun cotton to a small extent. When gun cotton 
is dissolved in nitric acid and sulphuric acid is added, the 
penta-nitrate is thrown down as a precipitate. It is not 
soluble in alcohol, but is so in a mixture of ether and alcohol, 
it is also slightly soluble in acetic acid. Solutions of caustic 
potash convert it into the di-nitrate. 

Cellulose Tetra-nitrate, C,H,O,(NO,),, and Cellulose Tri- 
nitrate, C,H,0;(NO,),, form the basis of the pyroxyline or solu- 
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ble gun cotton of commerce. It has not been found possible 
to separate them owing to their behaviour to solvents being 
very similar. These nitrates are obtained by treating cotton 
with nitric acid for twenty or thirty minutes. They are 
characterised by being more soluble than the higher nitrates 
and less inflammable. They are freely soluble in a mixture 
of ether and alcohol, from which solutions they are precipi- 
tated in a gelatinous form on adding chloroform. Acetic 
ether, methyl alcohol, acetone and glacial acetic acid, will 
also dissolve these nitrates. 

Cellulose Di-nitrate, C,H,O,(NO,),, is obtained when cellu- 
lose is treated with hot dilute nitric acid, or when the 
high nitrates are boiled with solutions of caustic soda or 
caustic potash. Like the last-mentioned nitrates it is soluble 
in a mixture of alcohol and ether, in acetic ether, and in 
absolute alcohol. The solution of the pyroxyline nitrates in 
ether and alcohol is known as collodion, and is used in 
photography and in medical and surgical work. 

One of the most interesting applications of the cellulose 
nitrates is in the production of artificial silk. Several pro- 
cesses, the differences between which are partly chemical 
and partly mechanical, have been patented for the production 
of artificial silk, those of Lehner and of Chardonnet being 
of most importance. They all depend upon the fact that 
when a solution of cellulose nitrate is forced through a 
fine aperture or tube, the solvent evaporates almost immedi- 
ately, leaving a gelatinous thread of the cellulose nitrate 
which is very tough and elastic, and possesses a brilliant 
lustre. Chardonnet dissolves the cellulose nitrate in a 
mixture of alcohol and ether, and the solution is forced 
through fine capillary tubes into hot water, when the sol- 
vents immediately evaporate, leaving the cellulose nitrate 
in the form of very fine fibre, which by suitable machinery 
is drawn away as fast as it is formed. Lehner’s process 
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is very similar to that of Chardonnet. Lehner uses a 
‘solution of cellulose nitrate in ether and alcohol, and adds 
a small quantity of sulphuric acid; by the adoption of the 
latter ingredient he is able to use a stronger solution of 
cellulose nitrate, 10 to 15 per cent., than would otherwise 
be possible, and thereby obtains a stronger thread which 
resists the process of drawing much better than is the 
case when only a weak solution in alcohol and ether is 
employed. By subsequent treatment the fibre can be deni- 
trated and so rendered less inflammable. 

The denitrated fibres thus prepared very closely resemble , 
silk in their lustre; they are not quite so soft and supple, nor 
are they in any way so strong as ordinary silk fibre of the 
same diameter. 

Artificial silk can be dyed in the same manner as ordinary 
silk. 


ACTION OF OXIDISING AGENTS ON CELLULOSE OR CoT'ron 


Cellulose resists fairly well the action of weak oxidising 
agents; still too prolonged an action of weak oxidising agents. 
has some influence upon the cotton fibre, and it may be 
worth while to point out the action of some bodies aaaae 
an oxidising effect. 

Nitric acid of about 1°15 specific gravity has little action 
in the cold, and only slowly on it when heated. The action 
is one of oxidation, the cellulose being transformed into a 
substance known as oxycellulose. This oxycellulose is white 
and flocculent. It tends to form gelatinous hydrates with 
water, and has a composition corresponding to the formula 
C,H,,0, It is soluble in a mixture of nitric and sulphuric 
acids, and on diluting this solution with water a tri-nitrate 
precipitates out. A weak solution of soda dissolves this 
oxycellulose with a yellow colour, while strong sulphuric 
acid forms a pink colouration. It is important to note that 
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nitric acid of the strength given does not convert all the 
cellulose into oxycellulose, but there are formed also carbonic 
and oxalic acids. When cotton is passed into strong solutions 
of bleaching powder and of alkaline hypochlorites and 
then dried, it is found to be tendered very considerably. 
This effect of bleaching powder was first observed some 
thirteen years ago by George Witz, who ascribed the ten- 
dering of the cotton to the formation of an oxycellulose. 
Although the composition of this particular oxycellulose 
so formed has not yet been ascertained, there is reason to 
think that it differs somewhat from the oxycellulose formed 
by the action of the weak nitric acid. A notable property of 
the oxycellulose now under consideration is its affinity for 
the basic coal-tar dyes, which it will absorb directly. The 
oxycellulose is soluble in alkaline solutions. 

In the ordinary bleaching process there is considerable 
risk of the formation of oxycellulose by the employment of 
the bleaching solutions of too great a strength, or in allowing 
the goods to lie too long before the final washing off. The 
presence of any oxycellulose in bleached cotton may be 
readily determined by immersing it in a weak solution of 
Methylene blue, when, if there be any oxycellulose present, 
the fibre will take up some of the dye-stuff. 

Permanganate of potash is a very powerful oxidising 
agent. On cellulose neutral solutions have but little action, 
either in the cold or when heated. They may, therefore, be 
used for the bleaching of cotton or other cellulose fibres. 

Alkaline solutions of permanganate convert the cellulose 
into oxycellulose, which resembles the oxycellulose obtained 
by the action of the nitric acid. 

Chromic acid, when used in the form of a solution, has 
but little action on cellulose. In the presence of mineral 
acids, and used warm or boiling, chromic acid oxidises 


cellulose into oxycellulose and other products. 
2 
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It is therefore always advisable in carrying out any 
technical process connected with cotton which involves its 
treatment with oxidising agents of any kind, and where it 
is desired not to alter the cotton, to allow these actions to be 
as short as possible. 

Dyes and Cotton Dyeing. 
of the cotton fibre would not be complete unless something 


An account of the chemistry 


is said about the reactions involved in the processes of dyeing 
and printing cotton. This is a most interesting subject and 
opens up quite a number of problems relating to the com- 
bination of the fibre with colouring matter of various kinds, 
but here only a brief outline of the principles that present 
themselves in considering the behaviour of the cotton fibre 
as regards colouring matter will be given. 

When the question is considered from a broad point of 
view, and having regard to the various affinities of the dyes 
for cotton, we notice (1) that there is a large number of dye- 
stuffs—the Benzo, Congo, Diamine, Titan, Mikado, etc., dyes 
—that will dye the cotton from a plain bath or from a bath 
containing salt, sodium sulphate, borax or similar salts; (2) 
that there are dyes which, like Magenta, Safranine, Auramine 
and Methyl violet, will not dye the cotton fibre direct, but 
require it to be mordanted or prepared with tannic acid; (3) ~ 
that there are some dyes or rather colouring matters which, 
like Alizarine, Nitroso-resorcine, barwood, logwood, etc., re- 
quire alumina, chrome and iron mordants; (4) that there 
are some dyes which, like the azo scarlet and azo colours in 
general, cannot be used in cotton dyeing; (5) that there are 
a few dyes, 7.e., indigo, which do not come under this grouping. 

From the results of recent investigations into the chem- 
istry of dyeing it is now considered that for perfect dyeing to 
take place there must be formed on the fibre a combination 
which is called a ‘‘colour lake,’ which consists of at least 
two constituents; one of these is the dye-stuff or the colour- 
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ing matter itself, the other being either the fibre or a mordant, 
if such has to be used. The question of the formation of 
colour lakes is one connected with the molecular constitution 
of the colouring matter, but much yet remains to be done 
before the proper functions and mode of action of the various 
groups or radicles in the dye-stuffs can be definitely stated. 
While the constitution of the dye-stuff is of importance, that 
of the substance being dyed is also a factor in the question 
of the conditions under which it is applied. 

In dealing with the first of the above groups of dyes, the 
direct dyes, the colourist is somewhat at a loss to explain in 
what manner the combination with the cotton fibre is brought 
about. The affinity of cellulose for dyes appears to be so 
small and its chemical activities so weak, that to assume the 
existence of a reaction between the dye-stuff and the fibre, 
tending to the formation of a colour lake, seems to be un- 
tenable. Then, again, the chemical composition and con- 
stitution of the dyes of this group are so varied that an 
explanation which would hold good for one might not do so 
for another. The relative fastness of the dyes against wash- 
ing and soaping precludes the idea of a merely mechanical 
absorption of the dye by the fibre; on the other hand the 
great difference in the fastness to soaping and light between 
the same dyes on cotton and wool would show that there 
has not been a true formation of colour lake. 

The dyeing of cotton with the second group of dyes is 
more easily explained. The cotton fibre has some affinity for 
the tannic acid used in preparing it and absorbs it from the 
mordanting bath. The tannic acid has the property of com- 
bining with the basic constituents of these dyes and forms 
a true colour lake, which is firmly fixed on the fibre. The 
colour lake can be formed independently of the fibre by 
bringing the tannic acid and the dye into contact with one 
another. 
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In the case of the dyes of the third group, the formation 
of a colour lake between the metallic oxide and the colouring 
matter can be readily demonstrated. In dyeing with these 
colours the cotton is first of all impregnated with the mor- 
danting oxide, and afterwards placed in the dye-bath, the 
mordant already fixed on the fibre then reacts with the dye, 
and absorbs it, thus dyeing the cotton. ‘To some extent the 
dyeing of cotton with the basic dyes of the second group 
and the mordant dyes of the third group is almost a me- 
chanical one, the cotton fibre taking no part in it from a 
chemical point of view, but simply playing the part of a base 
or foundation on which the colour lake may be formed. In 
the case of the dyes of the fourth group, there being no 
chemical affinity of the cotton known for them, these dyes 
cannot be used in a successful manner; cotton will, if im- 
mersed in a bath containing them, more or less mechanically 
take up some of the colour from the liquor, but such colour 
can be almost completely washed out again, hence these 
dyes are not used in cotton dyeing, although many attempts 
have been made to render them available. 

Indigo is a dye-stuff that stands by itself. Its combina- 
tion with the cotton fibre is chiefly of a physical rather than ~ 
a chemical nature; it does not form colour lakes in the same 
way as Alizarine and Magenta do. 

Cellulose can be dissolved by certain metallic solutions 
and preparations :— 

(1) Zinc Chloride.—When cotton or other form of cellu- 
lose is heated with a strong solution, 40 to 50 per cent., 
it slowly dissolves to a syrupy liquid. On diluting this 
liquid with water the cellulose is thrown down in a gelatin- 
ous form, but more or less hydrated, and containing some 
zinc oxide, 18 to 25 per cent., in combination. 

(2) Zinc Chloride and Hydrochloric Acid.—When zinc 
chloride is dissolved in hydrochloric acid a liquid is ob- 
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tained which dissolves cellulose ; on dilution the cellulose is 
re-precipitated in a hydrated form. It is worth noting that 
the solution is not a stable one: on keeping, the cellulose 
changes its character and undergoes hydrolysis to a greater 
or less extent. 

(3) Ammoniacal Copper.—When ammonia is added to 
a solution of copper sulphate, there is formed at first a pale 
blue precipitate of copper hydroxide, which on adding excess 
of ammonia dissolves to a deep blue solution—a reaction 
highly characteristic of copper. The ammoniacal copper 
solution thus prepared has, as was first observed by John 
Mercer, the property of dissolving cellulose fairly rapidly, 
even in the cold. 

If instead of preparing the ammoniacal copper solution 
in the manner indicated above, which results in its con- 
taining a neutral ammonium salt, the copper hydroxide be 
prepared separately and then dissolved in ammonia a solue 
tion is obtained which is stronger in its action. 

The cupra-ammonium solutions of cellulose are by no 
means stable but change on keeping. When freshly pre- 
pared, the cellulose may be precipitated from them almost 
unchanged by the addition of such bodies as alcohol, sugar 
and solutions of neutral alkaline salts. On keeping the 
cellulose undergoes more or less hydrolysis or even oxidation, 
for it has been observed that oxycellulose is formed on pro- 
longed digestion of cellulose with cupra-ammonium solutions, 
while there is formed a fairly large proportion of a nitrite. 

On adding lead acetate to the cupra-ammonium solution 
of cellulose, a compound of lead oxide and cellulose of some- 
what variable composition is precipitated. It is of interest 
also to note that on adding metallic zinc to the cupra-am- 
monium solution the copper is thrown out and a solution 
containing zinc is obtained. 


This action of cupra-ammonium solutions on cellulose has 
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been made the basis for the production of the ‘‘ Willesden ”’ 
waterproof cloths. Cotton cloths or paper are passed through 
these solutions of various degrees of strength according to 
requirements, they are then passed through rollers which 
causes the surface to become more compact. ‘There is 
formed on the surface of the goods a deposit of a gelatinous 
nature which makes the surface more compact, and the 
fabric becomes waterproof in character while the copper 
imparts to them a green colour and acts as a preservative. 
The ‘‘ Willesden” fabrics have been found very useful for 
a variety of purposes. 


CHAPTER II. 
SCOURING AND BLEACHING OF COTTON. 


PREPARATORY to the actual dyeing operations, it 18 necessary 
to treat cotton in any condition—loose cotton, yarn, or piecé 
—so that the dyeing shall be properly done. Raw cotton con- 
tains many impurities, mechanical and otherwise; cotton 
yarns accumulate dirt and impurities of various kinds 
during the various spinning operations, while in weaving a 
piece of cotton cloth it is practically impossible to keep it 
clean and free from dirt, etc. Before the cotton can be dyed 
a perfectly level and uniform shade, free from dark spots or 
light patches, these impurities must be removed, and there- 
fore the cotton is subjected to various scouring or cleansing 
operations with the object of effecting this end. Then again 
cotton naturally, especially Egyptian cotton, contains a small 
quantity of a brown colouring matter, and this would inter- 
fere with the purity of any pale tints of blue, rose, yellow, 
ereen, etc., which may be dyed on the cotton, and so it 
becomes necessary to remove this colour and render the 
cotton quite bright. This is commonly called “bleaching”. 
It is these preparatory processes that will be dealt with im 
this chapter. 

Scouring Cotton.—When dark shades—blacks, browns, 
olives, sages, greens, etc., are to be dyed it is not needful to 
subject the cotton to a bleaching operation, but simply to 
a scouring by boiling it with soda or caustic soda. This is 
very often carried out in the same machine as the goods will 
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be dyed in; thus, for instance, in the case of pieces, they 
would be charged in a jigger, this would be filled with a 
liquor made from soda or from caustic soda, and the pieces 
run from end to end, while the liquor is being heated to the 
boil—usually half to three-quarters of an hour is sufficient. 
Then the alkali liquor is run out, clean water run into the 
jigger and the pieces washed, after which the dyes, etc., are 
run into the jigger and the dyeing done. There is usually 
used 2 lb. to 3 lb. of caustic soda, or 3 lb. to 4 lb. of soda for 
each 100 lb. of goods so treated. 

If the ordinary dyeing machines are not used for this 
purpose, then the ordinary bleachers’ kiers may be used. 
These will be described presently. 

Bleaching of Cotton.—Cotton is bleached in the form of 
yarn, or in the finished pieces. In the latter case the method 
depends very largely on the nature of the fabric; it is ob- 
vious that fine fabrics, like muslins or lace curtains, cannot 
stand the same rough treatment as a piece of twilled calico 
will. Then, again, the bleaching process is varied according 
to what is going to be done with the goods after they are 
bleached; sometimes they are sent out as they leave the 
bleach-house ; again, they may have to be dyed or printed. 
In the first case the bleach need not be of such a perfect 
character as in the last case, which again must be more 
perfect than the second class of bleach. There may be 
recognised :— 


(1) Market or white bleach. 
(2) Dyers or printers’ bleach. 
(3) Madder bleach. 


As the madder bleach is by far the most perfect of the 
three, and practically includes the others, this will be de- 
scribed in detail, and differences between it and the others 
will be then pointed out. A piece is subjected to the madder 
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bleach which has afterwards to be printed with madder or 
alizarine. Usually in this kind of work the cloths are printed 
with mordant colours, and then dyed in a bath of the dye- 
stuff. This stains the whole of the piece, and to rid the 
cloth of the stain where it has to be left white, it 1s sub- 
jected to a soap bath. Now, unless the bleach has been 
thorough, the whites will be more or less stained per- 
manently, and to avoid this cloths which are to be printed 
with alizarine colours are most thoroughly bleached. The 
madder bleach of the present day generally includes the 
following series of operations :— 


(1) Stitching. (6) Lye boil. 
(2) Singeing. (7) Resin boil. 
(3) Singeing wash. (8) Wash. 

(4) Lime boil. (9) Chemicing. 
(5) Lime sour. (10) White sour. 


(1) Stitching.—The pieces are fastened together by 
stitching into one long rope, which is passed in a continuous 
manner through all operations in which such a proceeding is 
possible. This stitching is done by machines, the simplest 
of which is the donkey machine, whereby the ends of the 
pieces, which are to be stitched together, are forced by a pair 
of cogwheels working together on to the needle carrying a 
piece of thread, this is then pulled through and forms a run- 
ning stitch, a considerable length of thread being left on each 
side so as to prevent as far as possible the pulling asunder of 
the pieces by an accidental drawing out of the thread. 

Birch’s sewing machine is very largely used in bleach 
works. It consists essentially of a Wilcox & Gibb machine 
fitted on a stand so as to be driven by power. The pieces 
are carried under the needle by a large wheel, the periphery 
of which contains a number of projecting pins that, engaging 
in the cloth, carry it along. 
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There is also a contrivance by which these pieces to be 
sewn can be kept stretched, this takes the form of an arm 
with clips at the end, which hold one end of the cloth while 
it is running through the machine. The clip arrangement is 
automatic, and just before the end passes under the needle it 
is released, and the arm flies back ready for the next piece ; 
it is, however, not necessary to use this arm always. This 
machine gives a chain stitch sufficiently firm to resist a pull 
in the direction of the length of the pieces, but giving readily 
to a pull at the end of the thread. 

The Rayer & Lincoln machine is an American invention, 
and is much more complicated than Birch’s. It consists of 
a sewing machine mounted on the periphery of a large 
revolving wheel. This carries a number of pins, which, 
engaging in the cloth to be stitched, carry it under the 


needle of the machine. Besides sewing the pieces together. 


this machine is fitted with a pair of revolving cutters which 
trim the ends of the pieces as they pass through in a neat 
clean manner. There is also an arrangement to mark the 
pieces as they are being stitched. Like Birch’s it produces 
a chain stitch. 

What is important in sewing the ends of pieces together 
is to get a firm uniform stitch that lies level with the cloths 
without any knots projecting, which would catch in the 
bleaching machinery during the processes of bleaching, and 
this might lead to much damage being done. 

Should it be necessary to mark the pieces so that they 
can be recognised after bleaching, the best thing to use is 
printers’ ink. Gas tar is also much used, and is very good 
for the purpose. Coloured inks do not resist the bleaching 
sufficiently well to be used satisfactorily. Vermilion and 
Indian red are used for reds, yellow ochre is the fastest of 
the yellows, there is no blue which will stand the process, 


and Guignet’s green is the only green that will at all resist’ 


OO 
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the process, umber will serve for brown. All these colours 
are used in the form of printing ink. 

~The next operation is a very important one, which cannot 
be too carefully carried out, that 1s :— 

(2) Singeing. — For printing bleaches the cloths are 
singed. This has for its object the removal from the surface 
of the cloth of the fine fibres with which it is covered, and 
which would, if allowed to remain, prevent the designs 
printed on from coming out with sufficient clearness, giving 
them a blurred appearance. 

Singeing is done in various ways, by passing the cloth 
over a red-hot copper plate, or over a red-hot revolving 
copper cylinder, or through a coke flame, or through gas 
flames, and more recently over a rod of platinum made 
red hot by electricity. 

Plate singeing is the oldest of these methods and is still 
largely used. In this method a semi-cylindrical copper plate 
is heated in a suitable furnace to a bright red heat, the cloths 
are rapidly passed over it, and the loose fibres thereby burnt 
off. One great trouble is to keep the plate at one uniform 
heat over the whole of its surface, some parts will get hotter 
than others, and it is only by careful attention to the firing 
of the furnace that this can be obtained. To get over these 
difficulties Worral introduced a roller singeing machine in 
which the plate was replaced by a revolving copper roller, 
heated by a suitable furnace ; the roller can be kept at a more 
uniform temperature than the plate. The singe obtained by 
the plate and roller is good, the principal fault being that if the 
cloths happen to get pressed down too much on the hot plate 
the loose ends are not burnt off as they should be. With 
both plate and roller the cloths are singed only on one side, and 
if both sides require to be singed a second passage 1s necessary. 
Both systems still retain their hold as the principal methods in 
use, notwithstanding the introduction of more modern methods. 
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Singeing by passing the cloths over a row of Bunsen 
burners has come largely into use. This has the great, ad- 
vantage of being very cleanly, and of doing the work very 
effectually, much more thoroughly than any other method, 
which is due to the fact that while in the methods described 
above only the loose fibres on the surface are burnt off; with 
gas all the loose fibres are burnt off. This is brought about 
by the gas flame passing straight through the cloth. It is 
not necessary to describe the gas singeing machine in detail. 
Singeing machines should be kept scrupulously clean and 
free from fluff, which is liable to collect round them, and very 
liable to fire. Some machines are fitted with a flue having 
a powerful draught which carries off this fluff, away from any 
source of danger. 

(3) Singeing Wash.—After being singed the cloths are run 
through a washing machine to remove by water as much of 
the loose charred fibres as possible. The construction of a 
washing machine is well known. It consists of a pair of 
large wooden rollers set above a trough containing water 
and into which a constant stream of water flows. In the 
trough is also fixed another wooden roller and the pieces are 
passed round this bottom roller and between the top rollers. 
The cloth is passed through and round the rollers several times 
in a spiral form so that it passes through the water in the 
trough frequently, which is a great advantage, as the wash is 
thus much more effectual. The pressure between the two 
top rollers presses out any surplus water. The operation 
scarcely needs any further description. 

(4) Lime Boil.—After the cloth leaves the singeing or 
grey wash, as it is often called, it passes through the liming 
machine, which is made very similar to the washing machine. 
In this it passes through milk of lime, which should be made 
from freshly slaked lime. The latter may be prepared in a 
pasty form in a stone cistern. The lime used should be of 
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good quality, free from stones, badly burnt pieces or any 
other insoluble material, so that when slaked it should give 
a fine smooth pasty mass. 

Lime should not be slaked too long before using, as it 
absorbs carbonic acid from the atmosphere, whereby car- 
bonate of lime is formed, and this is useless for liming cloth. 
The pasty slaked lime may be mixed with water to form the 
milk of lime, and this can be run from the cistern in which 
it is prepared into the liming machine as it is required ; the 
supply pipe should be run into the bottom of the trough of 
the liming machine and not over the top, in which latter case 
it may splash on to the cloths and lead to overliming, which 
is not to be desired on account of its lability to rot the cloth. 
The amount of lime used varies in different bleachworks, and 
there is no rule on the subject ; about 5 lb. to 7 lb. of dry lime 
to 100 lb. of cloth may be taken as a fair quantity to use. 

The lime boil has for its object the removal or rather the 
saponification of the resinous and fatty matters present in 
the grey cloth, either naturally or which have been added in 
the process of weaving, or have got upon the cloth accident- 
ally during the processes of spinning and weaving. With 
these bodies the lime forms insoluble lime soaps; these re- 
main in the cloth, but in a form easily decomposable and 
removable by treatment with acids and washing. Soda or 
potash is not nearly so good for this first boiling as lime— 
for what reason is somewhat uncertain, but probably be- 
cause they form with the grease in the cloths soluble soaps, 
which might float about the kier and accumulate in places 
where they are not required and thus lead to stains, whereas 
the insoluble lime soap remains where it was formed. The 
lime also seems to attack the natural colouring matter of the 
cotton, and although the colour of the limed cloth is darker 
than before boiling, yet the nature of the colour is so altered 
that it is more easily removed in the after processes. Besides 
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these changes the starchy matters put into the cloth in the 
sizing are dissolved away. Great care should be taken to see 
that the goods are evenly laid in the kiers, not too tight, or 
the liquor will not penetrate properly; and not too slack, or 
they will float about and get entangled and more or less 
damaged. Then again care should be taken, especially when 
using low-pressure kiers, to see that the supply of liquor does 
not get too low, in which case the goods in the upper part of 
the kier are hable to get dry and are tendered thereby. So 
long as the goods in the kiers are not allowed to get dry there 
is no risk of damage; this trouble rarely arises with the 
Barlow and injector kiers. The inside of the kiers should be 
kept well limed, so that the goods shall not come in contact 
with the bare iron or metal of which the kier is constructed, 
as this would be very likely to lead to stains being produced 
which are by no means easy to remove. It is usual, and it 
is a good plau with almost all kinds of kiers, except the 
Mather and Edmeston kiers, to put a number of large 
pebbles or small stones at the bottom of the kier, which 
serves to make a false bottom on which the goods rest and 
through which the liquor penetrates and flows away. Before 
using, the stones should be well washed to free them from 
dirt and grit. 

The lime boil is carried out in what are called “kiers’”’. 
Many forms of kiers have been devised, but the one in most 
general use is that known as the “injector kier,” of which a 
drawing is given in Fig. 4, of the form made by Messrs. 
Mather & Platt of Salford. Injector kiers are made to work 
either under a pressure of 40 lb. to 50 lb. of steam per square 
inch, when they are called high-pressure kiers, or at a pressure 
of 15 lb. to 20 lb., when they are called low-pressure kiers. 
The one shown in the drawing is intended for low-pressure 
kiers. The principle of construction is the same in all, the 
details varying somewhat with different makers. Injector 
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kiers consist of a hollow, upright iron cylinder made of plates 
riveted together; the top is made to lft off, but can be 
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Fia. 4.—Mather & Platt’s Low-pressure Bleaching Kier. 


fastened down tightly by means of bolts and nuts as shown 
in the drawing. From the bottom, and placed centrally, 
rises a pipe, known as the puffer pipe; this terminates at the 
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top in a rose arrangement. The lower end of the pipe is 
perforated. A jet of steam is sent in at the bottom of this 
pipe, and by its force any liquor at the bottom of the kier is 
forced up the puffer pipe and distributed in a spray over any 
goods which may be in the kier. The liquor ultimately finds 
its way to the bottom of the kier ready to be blown up again. 
This circulation of the liquor can be maintained for any 
length of time and through its agency every part of the 
goods gets thorough and effectual treatment. 

The length of the boil depends upon the kiers; with the 
open kier about ten hours are usually given, with the Barlow 
and injector kiers, working at a pressure of 40 lb. to 50 lb., 
six to seven hours are given. 

(5) Lime or Grey Sour.—After the lime boil, the next 
operation is that of the lime sour or grey sour as it is often 
called to distinguish it from a subsequent souring. The 
souring is done in a machine constructed in the same way 
as a washing machine; the trough of the machine is filled 
with hydrochloric acid at 2° Tw., which is kept ready prepared 
in a stone cistern and run into the machine as required (it is 
not advisable to use acid stronger than this). After passing 
through the sour the goods are piled in a heap on the stillage 
for afew hours. The acid attacks the lime soap which was 
formed during the lime boil, decomposes it and dissolves out 
the lime with the formation of calcium chloride, while the 
fat of the soap is liberated, the former is washed away in the 
subsequent washing, while the latter remains to a large 
extent on the goods, and is removed by the lye boil that 
follows. Sulphuric acid is not so satisfactory to use for the 
lime sour as hydrochloric acid, because it forms with the 
lime the insoluble sulphate of calc1um, which is difficult to 
entirely remove from the goods, whereas the chloride is very 
soluble and is entirely eliminated from the goods by the 
washing that follows. 
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It is advisable to keep the acid at a uniform strength in 
the machine. The Twaddell is here of no use as an indi- 
cator of the actual strength, because the lime which the acid 
dissolves, while it neutralises and reduces the strength of 
the acid, actually raises the Twaddell, under which circum- 
stance the only safe method is a chemical test. This can 
be carried out very simply and with a sufficient degree of 
accuracy by the workmen, and if it be done at regular in- 
tervals during the souring, and the supply of the fresh acid 
be regulated, the sour will be kept at a more uniform strength 
and more uniform results will be obtained than if the souring 
were done in a more empirical fashion. The test is best and 
most easily done as follows :— 

Prepare a solution of 1 oz. of the powdered high strength 
98 per cent. caustic soda in 1 pint of water, weighing and 
measuring these quantities very carefully. Now take a tall, 
narrow, white bottle of about 5 oz. capacity and make a 
mark on the neck. Fill this bottle with the test solution. 

Now take exactly 5 ozs. of freshly prepared sour of 
2° Tw., pour into a jar, and add carefully some of the soda- 
test solution until a piece of cloth dyed with turmeric is 
turned brown, when the acid is neutralised. Now make a 
mark on the bottle of soda to show how much has been used. 
In all subsequent tests of the sour 5 ozs. should always take 
the same quantity of soda solution; if it takes less it is too 
weak, if more it is too strong; the remedy in each case is 
obvious. It is worth while to graduate the test bottle for 
1°, 3°, 4°, 5° Twaddell, as well as for 2° Tw. acid. 

After the souring it is often the custom to pile the goods 
on to a wooden stillage, but the goods should not be left too 
long so piled up for they may become dry, either entirely or 
in parts. In any case, as the goods dry the acid becomes 
concentrated and attacks them and makes them tender, 
which is not at all desirable. Therefore, if it is not convenietn 
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to proceed with them for some time after souring, they 
should be moistened with water from time to time, but it is 
best to wash them off at once, whereby they are made ready 
for the next operation. 

(6) Lye Boil.—This is, perhaps, the most important opera- 
tion in the whole process of bleaching, especially if the 
cloths are going to be printed in the so-called madder 
style with alizarine colours, or otherwise stains are hable 
to occur in the final stage, and it is then sometimes difficult 
to put the blame for these upon the right shoulders. 

In principle the lye boil is simple, consisting in boiling 
the goods with a solution of soda ash, or caustic soda. The 
quantity of ash used varies in different works, as might 
naturally be expected ; from 170 Ib. to 200 lb. of ash to 10,000 
lb. of cloth is a fair proportion to use. The length of boil 
averages about four hours, certainly not less than three 
should be given, and it is not necessary to give more than 
five hours in either ordinary kiers, with central puffer pipe, 
or in injector kiers. 

Care should be taken to see that the goods are ear 


packed into the kiers, not too tightly or the lye will fail to — 


penetrate equally all through, and this is important if a 
uniform bleach is desired; neither should they be too loose, 
or they will float about and get torn. It is not necessary 
to be particular about the quantity of water used, except 
that it must be sufficient to keep the goods well covered, 
and still have enough to keep the circulation energetic. When 
the water is not sufficient in amount the goods get some- 
what dry; there is then a liability to tendering, but with 
plenty of water there is no fear of any damage being done 
during a boil with alkali. Some works use caustic soda 
instead of soda ash in which case less is required, from 120 lb. 
to 150 lb. to 10,000 lb. of cloth, otherwise no alteration 1s 
made in the mode of boiling. 


ee 
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This lye boil clears away the fatty and waxy matter left 
in the goods after the lime sour, and thus prepares the way 
for the next boil. There is no advantage in using caustic 
soda in this preliminary boil, soda ash being just as effective 
and cheaper. 

(7) Resin Boil.—Following the lye boil is the resin boil 
which consists in boiling the goods in a resin soap liquor. 
This is made as follows: a soda ash liquor of about 15° 
to 20° Tw. is prepared, and into this is thrown resin, broken 
up into small pieces. 

The whole is boiled up until the resin is dissolved, and 
then as much more is added in small quantities as the alkali 
willtake up. The soda liquor should not be much weaker than 
20° Tw., it will then be heavier than the resin which will 
float on the top, it is found to dissolve quicker and better 
than when the liquor is weak, in which case, the resin would 
sink to the bottom of the boiler and would there melt into 
a single mass difficult to dissolve. The resin soap liquor 
when made is ready to be used. The proportions of resin 
and alkali used in the boil vary in different works, but, as 
a rule, the quantities for 10,000 Ib. of goods are 430 lb. of 
98 per cent. soda ash, 180 lb. of resin, and 80 lb. of 70 per 
cent. caustic soda. Too much resin should be avoided, as 
it is found that with an excess the whites obtained are not 
nearly so good as when the right quantity is used; on the 
other hand, too little acts much in the same way. It 
may be taken that from 1} to 12 per cent. of the weight of 
the goods is about the right proportion; 1 per cent. being 
too little, and 2 per cent. too much. The quantity of soda 
used should be rather more than twice that of the resin, 
from 33 to 4 per cent. The length of boil is usually about 
twelve hours in a low-pressure kier; in a high-pressure kier 
about seven hours is sufficient. 

What the special function of the resin is in this boil is 
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not definitely known; but experience, both on a large and 
small scale, proves that it is essential to obtaining a good 
white for alizarine printing ; without it, when the goods are 
dyed with alizarine after the mordants have been printed 
on, they frequently take a brown stain—with the resin this 
never or but rarely happens. 

- (8) Wash.—After the lye boils the goods must be washed, 
and it is important that this be done in as thorough a 
manner as possible. With the object of accomplishing this 
most thoroughly many washing machines have been invented, 


the main idea in all being to bring every part of the goods. 


into contact with as much water as possible. Bridson’s is 
an old form, and a very good one, the principle of this 
machine is to cause the cloth to pass to and fro, and to flap 
upon the surface of the water in the trough of the machine. 
Furnival’s square beater works on much the same prin- 
ciple, and does its work effectively. More modern washing 
machines are those of Birch, Farmer, Mather & Platt, and 
Hawthorne, where by the peculiar construction of the rollers 


and the use of beaters the cloth is very effectually washed. - 


These machines are much more economical in the use of 
water than the older forms, and yet they do their work as 
well, if not better. 

(9) Chemicing.—This is the actual bleaching operation, 
familiarly known as ‘‘ chemicing,” that is, the treatment of 


the goods with bleaching powder. The previous operations 
have resulted in obtaining a cloth free from grease, natural 
or acquired, and from other impurities, but it still has a 
slight! brownish colour. This has to be removed before the 
goods can be considered a good white, which it is the aim 
of every bleacher they should be. 

To get rid of this colour they are subjected to some final 
operations, the first of which is now to be considered. ‘The 
chemicing consists in running the goods through a weak 


~ 


SCOURING AND BLEACHING OF COTTON, 37 


solution of bleaching powder (chloride of lime), piling the 
goods up into heaps, and allowing them to lie overnight, 
the next day they are finished. As the cloth has received, 
or ought to have received, a thorough bottoming, only a 
weak bath of chemic is required, about 4 to 1° Tw. is quite 
sufficient. The solution is prepared in a stone cistern. 
There is very little difficulty in making it, the only pre- 
caution necessary is to have the solution quite clear and 
free from undissolved particles, for if these get upon the 
cloth they will either lead to the production of minute 
holes, or they may overbleach the fibre, which in such case 
will have the power of attracting excess of colour in any 
subsequent dyeing process and thus lead to stains, the origin 
of which may not be readily grasped at the first sight. 

It is best, therefore, either to allow the solution to settle 
in the cistern till quite clear, which is the simplest way, or to 
filter through cloth. 

The chemicing is best done cold and with weak solution, 
at + Tw. rather than 1° Tw. Warming the liquor increases 
the rapidity of the bleaching action, but there is a risk of 
over-chloring, which must be avoided as far as possible, 
because there is then danger of tendering the fibre, moreover, 
such over-chlored cloth has an affinity for colouring matters 
that is not at all desirable, as it leads to the production 
of stains and patches in the dyeing operations. It is much 
better, when a single chemicing does not bleach the cloth 
sufficiently and give a white, to run the cloth twice through 
a weak liquor rather than once through a strong liquor. 

Although the chemicing is followed by a sour, which, 
acting on the bleaching powder, liberates chlorine that 
bleaches the fabric, yet the greatest proportion of the 
bleaching effect is brought about while the pieces are being 
piled up into heaps between the chemicing and the sour. 
In this state they should be left for some hours, covered 
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over with a damp sheet, care being taken that they are not 
left piled so long as to become dry, as in this event there 
is a great risk of tendering the cloth or fabric ; it 1s, therefore, 
a good plan to moisten them with a little water from time to 
time. They should not be tightly piled up, but be as loose 
as possible, so that the air can get to them, as it is the 
carbonic acid and other acid vapours in the air, that by 
acting on the chemic causes slow liberation of chlorine, 
which effects the bleaching of the goods. 

(10) White Sour.—After the chemicing the goods are 
treated to a sour, for which purpose either hydrochloric acid 
or sulphuric acid may be used. 

Hydrochloric acid possesses the advantage of forming 
a more soluble salt of lme (calcium chloride) than does 
sulphuric acid (calcium sulphate), and it has a more solvent 
action upon any traces of iron and other metallic oxide 
stains which may be present in the goods. On the other 
hand, on account of its fuming properties, it 1s unpleasant 
to work with. The souring is done by passing the goods 
through an acid hquor at 2° Tw. strong and piling for two 
or three hours, after which it is washed. This final washing 
must be thorough, so that all traces of acid and chemic 
are washed out, otherwise there is a tendency for the goods 
to acquire a yellowish colouration. 

So far the routine has been described of the so-called 
madder bleach, the most perfect kind of bleach applied to 
cotton cloths. Besides this two other kinds of bleach are 
distinguished in the trade. Turkey red and market bleach. 
The former is used when the cloth or yarn is to be dyed 
plain or self-coloured with delicate shades with Alizarine ; 
the latter is used for cloth sold in the white. As the opera- 
tions involved in producing these are identical in their 
method of manipulation to those already described, it will only 
be necessary to give an outline of the process for each one. 
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Turkey Red Bleach.—(1) Rinse through water into a kier 
and boil for two hours. (2) Lime boil for three to four 
hours. The amount of hme required is rather less than 
what is used with the madder bleach, from 24 lb. to 3 lb. 
lime to each | cwt. of goods being quite sufficient. (3) Sour- 
ing asin the madder bleach. (4) Lye boil, using about 100 lb. 
caustic soda to a ton of goods, and giving ten hours’ boil, 
(5) Second lye boil using about 50 lb. soda ash to a ton of 
goods, after which the goods are well washed. (6) Chemic- 
mg as with the madder bleach. (7) Souring as with the 
madder bleach, then washing well. 

This represents an average process, but almost every 
bleacher has his own methods, differing from the above in 
some of the details and this applies to all bleaching processes. 
It is obvious that the details may be varied to a great extent 
without changing the principles on which the process depends. 

Market Bleach.—Here all that. requires to be done is to 
get the cloth of a sufficient degree of whiteness to please the 
eye of the customer. Market bleachers have, however, to 


deal with a wider range of goods than is dealt with in the 
former kinds of bleaches, from very fine muslins to very 
heavy sheetings. Now it is obvious from a merely me- 
chanical point of view, that the former could not stand as 
rough a process as the latter, therefore there must be some 
differences in the details of muslin bleaching and sheeting 
bleaching. Then again with goods sold in the white, it is 
customary to weave coloured headings or markings, and as 
these have to be preserved, to do so will cause some slight 
alteration of the details of the bleach with this object. On 
all these points it is difficult to lay down general rules 
because of the very varying feature of the conditions which 
are met with by the market bleacher. 

The resin boil may be omitted, only two lye boils being 
required, and these need not be so long or of such a searching 
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character as the corresponding boils of the madder bleach. 
Outlines of two or three such processes, which are now in 
use in bleachworks, will serve to show the general routine 
of a market bleach. The proportions given are calculated 
for 10,000 lb. of goods :— 

(1) Lime boil, using 500 lb. of lime, and giving a twelve- 
hours’ boil. 

(2) Grey sour, hydrochloric acid of 2° Tw., then wash 
well. | 
(3) Lye boil, 100 lb. caustic soda, 70 per cent. solid, ten 
to twelve hours’ boil; wash. 

(4) Second lye boil, 100 lb., 58 per cent. soda ash, 
twelve-hours’ boil. 

(5) Chemic, bleaching powder liquor at 1° T'w., boil for 
three hours; wash. 

(6) White sour, sulphuric acid at 2° Tw.; wash well. 

The length of boil with the lime and lyes will depend 
upon the quality of the goods, heavy goods will require from 
two to three hours longer than will light goods, such as 
cambrics, the time given above being that for heavy goods, 
sheetings, etc. 

Another process is the following :— 

(1) Lime boil, using 480 Ib. lime, and boiling for ten hours. 

(2) Grey sour, hydrochloric acid at 2° T'w.; wash. 

(3) Lye boil, 800 lb. soda ash, 58 per cent.; 50 Ib. 
caustic soda, 70 per cent., and 30 lb. soft soap, giving ten 
hours’ boil; wash. 

(4) Chemic as above. 

(5) White sour as above; wash well. 

A smaller quantity of lime is used here, but on the other 
hand the lye boil is a stronger one. This process gives good 
results. Some bleachers do not use lime in their market 
bleaches, but give two lye boils, in which case the process 
becomes :— 
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(1) Lye boil, using 140 Ib. caustic soda, of 70 per cent., 
giving ten hours’ boil and washing well. 

(2) Second lye boil, using 120 lb. soda ash, 58 per 
cent., and giving ten hours’ boil; wash. 

(3) Chemic as above. 

(4) White sour as above; wash well. 

Light fabrics, such as laces, lace curtains, muslins, etc., 
cannot stand the strain of the continuous process, and they 
are therefore subjected to a different bleaching process, which 
varies much at different bleachworks. One method is to 
lime by steeping for an hour in a weak lime liquor, using 
about 2 lb. of lime to 100 lb. of goods; they are then boiled in 
the kier for eight hours, after which they are washed. This 
washing is done in what are called dash wheels, large hollow 
wheels, the interior of each being divided into four compart- 
ments. Into these the goods are put, and the wheel is caused 
to revolve, while at the same time a current of water flows 
with some force into the interior of the wheel and washes the 
goods. 

The wheels do their work well, and the action being 
gentle the finest fabrics can be washed without fear of any 
damage. It is necessary that the speed at which they are 
driven should: be such that as the wheel revolves the goods 
are thrown from side to side of each compartment ; 1f the 
speed be too slow they will simply slide down, and then they 
do not get properly washed ; on the other hand, if the speed 
be too great then centrifugal action comes into play and the 
goods remain in a stationary position in the wheels with the 
same result. As to the amount of washing, it should be as 
before. After this washing they are boiled again in the kier 
with soda ash, using about 8 lb. ash for 100 lb. goods and 
giving seven hours’ boil, which, after washing, is followed by 
a second boil with 5 Ib. ash and 4 1b. soft soap for each 100 lb. 
of goods, giving eight hours’ boil. ‘They are then washed and 
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entered into the chemic. The chemicing is done in stone 
cisterns, which are fitted with false bottoms, on which the 
goods can rest, and which allow any insoluble particles of 
bleaching powder to settle out and prevent them from getting 
on the goods. The liquor is used at the strength of about 
b° Tw., and the goods are allowed to steep about two hours ; 
they are then placed in a hydro-extractor and the surplus 
chemic is whizzed out, after which they are steeped in sour of 
hydrochloric acid at 1° T'w., kept in a stone cistern, the goods 
being allowed to steep for two hours. Next they are washed, 
well whizzed, passed through a blueing water, whizzed again, 
and dried. The remarks made when describing similar opera- 
tions of the madder bleach as to the action, testing, etc., of the 
chemicals, are equally applicable here. | 

Another plan of bleaching fine fabrics is shown in outline 
in the following scheme :— 

(1) Wash; boil in water for two hours. 

(2) Boul in soda for five hours, using 80 Ib. soda ash of 58 
per cent., and 30 lb. soft soap for 1,000 Ib. of goods. 

(3) Second soda boil, using from 40 Ib. to 50 lb. soda ash, 
and 15 lb. to 20 lb. soft soap, giving four hours’ boil; after 
each soda boil the goods should be washed. 

(4) Chemic, using bleaching powder liquor at $° T'w., allow- 
ing them to steep for two hours, then wash and whiz. 

(5) White sour, using hydrochloric acid at 2° Tw., steeping 
two hours ; wash. 

A further extension of the same process is sometimes 
given for the best goods, which consists, after the above, 
in giving :— | 

(6) A third soda boil, using 25 lb. to 30 Ib. soda ash and 
15 Ib. to 20 lb. soft soap, giving one hour’s boil ; washing. 

(7) Chemie as before. 

(8) Sour as before, after which the goods are well washed. 

In the bleaching of Nottingham lace curtains for the soda 
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boils there is used what is called the ‘dolly,’ which consists 
of a large round wooden tub about 5 feet to 6 feet in diameter 
and about 2 feet 6 inches to 3 feet deep; this is made to 
revolve slowly at about one revolution per minute. Above 
the tub on a strong frame are arranged four stampers or 
beaters, which are caused to rise and fall by means of cams. 
The goods are placed in the tub with the scouring liquors and 
the dolly is set in motion, the beaters force the liquor into the 
goods, and the revolution of the tub causes the beaters to — 
work on a fresh portion of the goods at every fall. 

This is rather an old-fashioned form of machine, and is 
being replaced by more modern forms of boiling kiers. In 
bleaching certain kinds of muslins in which the warp threads 
are double, and in the case of lace curtains, 1b is necessary to 
endeavour to keep the threads as open and prominent as 
possible. This cannot be done with the continuous process, 
which puts a strain on the threads and thus effaces their 
individuality. To avoid this the fabrics have to be dealt 
with in buncles or lumps, and on these no strain is put, 
_therefore every thread retains its individuality. The process 

above described is applicable. 

Yarn Bleaching.—Yavrn is supplied to the bleacher in two 
forms: (1) warps in which the length of the threads may 
vary from as little as 50 to as much as 5,000 yards; these 
can be dealt with in much the same manner as a piece of 
cloth, that is, a continuous system can be adopted; (2) 
hanks, which are too well known to require description. 
Sometimes yarn is bleached in the form of cops, but as the 
results of cop bleaching are not very satisfactory it is done 
as little as possible. 

Warp Bleaching.—The warp, if very long, is doubled two, 
three or four times upon itself, so as to reduce its length. 
Care should be taken that the ends of the warp are tied 
together to prevent any chance of entangling, which would 
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very likely happen if the ends were left loose to float about. 
As a rule, warps are not limed, but the adoption of the 
liming would assist the bleaching. In outline warp bleach- 
ing consists of the following operations :— 

(1) Lye boil, using 30 lb. caustic soda, 70 per cent., and 
50 lb. soda ash, 58 per cent., giving six hours’ boil, and 
washing. 

(2) Sweeting, boil with 30 Ib. soda ash, 58 per cent., for 
two hours. 

(3) Washing. 

(4) Chemicing, bleaching powder liquor at 1° T'w., washing. 

(5) Sour, sulphuric acid at 2° Tw,. washing well. 

(6) Hydro extracting and drying. 

About 2,000 to 3,000 lb. of warps are usually treated at 
one time. 

The machinery used may be the same as that used in 
the cloth bleach, and each operation may be conducted in the 
same manner. In some warp bleachworks, while the kiers 
are made in the same way, the other machines are made 
differently. The chemicing and souring is done in strong 
cisterns provided with a false bottom; in these the warps are 
allowed to remain for about two hours. A more complicated 
form of chemicing cistern is also in use. This is made of 
stone, and is provided with a false bottom. Above is a tank 
or sieve, as it is called, having a perforated bottom through 
which the liquor flows on the warp in the cistern below. 

Under the chemicing cistern is a tank into which the 
liquor flows, and from which it is pumped up into the sieve 
above. A circulation of liquor is thus kept up during the 
whole of the operation. Owing to the action of the chemic 
or acid on the metal work of the pump there is great wear 
and tear of the latter, necessitating frequent repairs. This 
is a defect in this form of chemicing machine. For drying 
the warps a hydro-extractor is first used to get the surplus 
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liquor from the goods. This machine is now well known, and 
is in use in every bleachworks, where it is familiarly known 
as the “whiz,” and the operation is generally called whizzing. 
Hydro-extractors are described under the head of “ Dyeing 
Machinery ”’. 

The actual drying of the warps is done over the “tins” 
as they are called. These are a number of large cylinders 
measuring about 20 inches in diameter and about—for warp 
drying—5 feet long. Usually they are arranged vertically in 
two tiers, each tier consisting of about five cylinders, not 
arranged directly one above another but in a zig-zag manner, 
the centres of the first, third and fifth being in one line, and 
the centres of the others in another line. The cylinders are 
made to revolve by suitable driving mechanism, and into them 
is sent steam at about 5 lb. to 10 lb. pressure, which heats 
up the cylinders, whereby the warp passing over them is dried. 
This drying may be partial or complete, being regulated by 
the speed at which the warps pass over the cylinders and by 
the quantity of steam passed into the same. The quicker the 
speed and the smaller the amount of steam, the less the 
warps are dried; while, on the other hand, the slower the 
speed and the larger the amount and greater the pressure of 
the steam, the quicker and more thoroughly are the warps 
dried. As there is a great deal of water formed in the cylinders 
by the condensation of the steam, means are always provided 
for carrying off this water, as its retention in the cylinders 
often leads to serious results and damage to the machine. 

Hank Bleaching. 
bleaching is concerned it does not differ from that of warp 


So far as the chemical part of hank 


bleaching ; the same operations and proportions of chemicals 
may be used and in the same order, but there is some differ- 
ence in the machinery which is used. The hanks may be 
manipulated in two ways: they may be either kept in separate 
hanks, which is the method mostly in vogue in modern bleach- 
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houses, or they may be linked together in the form of a chain. 
In the latter case the operations and the machinery may be 
the same as used in the madder bleach, with a few unimpor- 
tant minor differences. In the final washing the dumping 
machine is used, which consists of two wooden bowls set 
over a wooden trough containing the wash waters. The top 
bowl is covered with a thick layer of rope and merely rests 
on the bottom bowl by its own weight, and is driven by 
friction from the latter. The chain of hanks passing through 
between the two bowls has the surplus liquor squeezed out 
of it, and as there is considerable increase in the thickness 
at the points of linkage between the hanks, when these pass 
through the bowls they lift up the top bowl, which, when the 
thick places have passed through, falls down with a sudden 
bump upon the thin places, and this bumping drives out all 
the surplus liquor and drives the liquor itself into the very 
centre of the hanks, which is sometimes an advantage. 

In modern bleach-houses the chain form is gradually 
giving place to the method of bleaching separate hanks, 
partly because so many improvements have been made in 
the hank-bleaching machinery of late years, which enables 
bleachers to handle the yarn in the form of separate hanks 
better than they could do formerly; and as bleaching in 
separate hanks means that the cotton is kept in a more open 
form, and is thus more easily penetrated by the various liquors 
which are used, it follows that the bleach will be better and 
more thorough, which is what the bleacher aims at. At 
the same time weaker liquors or, what is the same thing, less 
material can be used, which means a saving in the cost of 
the process. For bleaching yarn in the hank the following 
process may be followed with good results :— 

(1) Lye boil, using 1,000 lb. yarn, 40 lb. caustic soda of 
70 per cent., and 50 lb. of soda ash of 58 per cent. , giving five 
to six tanh boil at low pressure. 
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(2) Wash through washing machine. 

(3) Second lye boil, using 40 lb. soda ash of 58 per cent., 
and giving two to three hours’ boil, wash again through a 
washing machine. 

(4) Chemic as in warp bleaching. 

(5) Sour as in warp bleaching. 

(6) Wash well. 

(7) Hydro extract and dry. 

Sometimes, if the yarn is to be sold in thread form, 
before the last operation it passes through another, vz., 
treating with soap and blue liquors, which will be dealt with 
presently. 

The lye boils are done in the ordinary kiers, and do not 
call for further notice, except that in filling the goods into 
the kiers care should be taken that while sufficiently loose to 
permit of the alkaline liquors penetrating through the hanks 
properly, yet they should be so packed that they will not 
float about and thus become entangled and damaged. 

The washing is nowadays done in a special form of 
washing machine, designed to wash the hanks quickly and 
well with as little expenditure of labour and washing liquor 
as possible. There are now several makes of these washing 
machines on the market, most of them do their work well, 
and it is difficult to say which is the best. Some machines 
are made to wash only one bundle at once, while others will 
do several bundles. Generally the principle on which they 
are constructed is the same in all, a trough containing the 
ash liquor, over which is suspended a revolving reel or bobbin, 
usually made of wood or enamelled iron, the bobbin being 
polygonal in form so that it will overcome readily any re- 
sistance the yarn may offer and carry the hank round as it 
revolves. The hank dips into the wash liquor in the trough, 
and as it is drawn through by the revolution of the bobbin it 
is washed very effectually. The moving of the hank opens 
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out the threads, and thus the wash liquor thoroughly pene- 
trates to every part of the hank, so that a few minutes’ run 
through this machine thoroughly washes the yarn. A con- 
stant stream of clean water is passed through the trough. 
This machine may also be used for soaping and sizing the 
hanks if required. By extending the trough in a horizontal 
direction, and increasing the number of reels or bobbins, the 
quantity of material that can be washed at one time can be 
extended, although not to an indefinite extent. The workman 
can start at one end of the machine and fill all the bobbins 
with yarn, by the time he has finished this the first bobbinful 
will have been washed sufficiently and can be taken off and 
replaced with another quantity of yarn, and thus one by one 
the bobbins may be emptied and refilled, which means that a 
considerable amount of material can be got through in the 
course of a day. To avoid the labour of walking to and fro 
to fill and refill the bobbins, washing machines are constructed 
in which the trough is made in a circular form. The bobbins 
are placed at the ends of radial arms which are caused to 
revolve round over the trough, the workman is stationed 
constantly at one part of the circle, and as the arms pass 
him in their motion round the trough he takes off the washed: 
hanks and puts on the unwashed hanks. By this machine 
he is saved a very considerable amount of labour, and is able 
to do his work in a more convenient manner. The yarn is 
well washed in such a machine. The trough may be entire 
or it may be divided into a number of compartments, each 
of which may contain a different kind of wash liquor if neces- 
sary. Of course it goes almost without saying that in all 
these machines the liquors in them may be heated up by 
means of steam pipes if required. 

The chemicing and souring of the hanks does not call for 
special mention, beyond the fact that these operations are 
done in the same manner as warp bleaching. In Fig. 5 is 
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shown Mather & Platt’s yarn-bleaching kier, which is designed 
to bleach cotton yarn, either in hanks or in the warp 
forms, without removing it from the vessel into which it is 
first placed. The process is as follows: The hot alkali 
solution is circulated by means of a distributing pipe through 
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Fig. 5.—Mather & Platt’s Yarn-bleaching Kier. 


the action of an injector or centrifugal pump to scour the 
yarn; then water is circulated by means of a centrifugal 
pump for washing. The chemic and sour liquors are circu- 
lated also by means of pumps, so that without the slightest 
disturbance to the yarn it is quickly and economically 
bleached. 
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QTAINS AND DAMAGES IN BLEACHED GOODs. 


Some of the stains in bleached goods which are met are 
beyond the control of the bleacher to avoid, while others 
are due to various defects in the process. Now the subject 
of stains can only be dealt with in a very general way, 
because of the varying manner in which they arise. The 
recognition of the particular way in which the stains have 
been formed is sometimes difficult to discover. First, there 
are iron stains, which are the most common kind of stains 
that a bleacher is troubled with. These generally make 
their appearance in the form of red spots of greater or 
less extent. As a rule they are not visible before the pieces 
are fully bleached. Their origin is varied. Sometimes they 
arise from the machinery; if the kiers are not kept thoroughly 
whitewashed out, there is a great liability to produce iron 
stains. Every other machine which is used in the process 
is made of iron, and should be kept free from rust, or the 
chances of stains are considerably increased. ‘The water 
used in the bleaching must be free from iron. A small trace 
will not make much difference, but some waters contain 
a great deal of iron, so much so that they are absolutely 
unusable for bleaching purposes. Iron stains are often due 
to a very curious cause: the dropping of the oil used in 
the spinning or weaving machinery on to the cotton during 
the process of manufacture. This oil is often charged with 
iron derived from the wear and tear of the machinery, and 
which often gets fixed in the form of red spots of oxide on 
the fibre. Iron stains cannot readily be extracted. 

Oil stains are also common. ‘These take the form of 
bright yellow stains in various shapes, sometimes extending 
along the piece in streaks, at other times in patches in 
various places about the piece. Generally these oil stains 
do not make their appearance as soon as the piece is bleached, 
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and often the bleacher sends out his goods quite white and 
apparently all right, and yet soon afterwards comes a com- 
plaint that the goods are stained yellow. One cause of these 
yellow oil stains can be traced to the use of paraffin wax 
in the sizing of the warps. In this case the stains are more 
or less streaky in form, and extend along the length of the 
piece. They are due to the fact that paraffin wax is not 
saponifiable by the action of the alkalies used in the pro- 
cess, and is therefore not extracted. When the goods are 
chemiced the chlorine acts upon the paraffin and forms 
chlorine compounds, which are acted upon by light, and 
turn yellow by exposure to that agent and to the atmos- 
phere. Paraftin, when used for the sizing of warps, may 
sometimes be completely extracted from the fabric, but 
this depends upon the proportion of tallow or other fat 
which is used in the composition of the sizing grease. 
If the paraffin is only present in small quantities, and the 
grease well mixed, then it may be possible to extract all 
the paraffin out of the fabric during the bleaching process, 
but if the paraffin is in large proportion, or the grease not 
well mixed, it 1s scarcely possible to extract it all out, and 
stains must be the result. These stains can hardly be 
considered the fault of the bleacher, but are due to the 
manufacturer of the cloth using cheap sizing compositions on 
his warps. There are no means which can be adopted before 
bleaching to ascertain whether paraffin exists in the cloth. If 
found to be present, the remedy which is the easiest practi- 
cally is to saturate the cloth with a little olive oil, or better, 
pale oleic acid. Allow the fatty matter to soak well in, and 
then boil the goods in a little caustic soda. Another cause of 
oil stains is the usé of mineral oils in the lubrication of 
cotton machinery. These mineral oils partake of the nature 
of paraffin in their properties, and therefore they are un- 
saponifiable by the action of alkalies. Like paraffin wax, 
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they resist the bleaching process, and much in the same 
manner produce stains. Oil stains show themselves in 
various forms—sometimes as spots. These may be due to 
the splashing of oil from the spindles during the process — 
of spinning, or they may be in patches of a comparatively 
large size over the pieces. 

These are perhaps due to the oil dropping on to the piece 
during the process of weaving when in the loom. The oils 
used for the lubrication of spinning and weaving machinery 
should contain a fair proportion of some fatty oil, such as 
olive or rape or cocoanut oil. Not less than 10 per cent. 
should be used. More would be better, but the cost of 
course would be greater and oil is an item with spinners 
and manufacturers. 

Stains are occasionally due to other causes rather too 
numerous to be dealt with in detail, and sometimes these 
stains only appear once in a lifetime, and often do not make 
their appearance during the bleaching process, but only in 
after dyeing or calico printing processes in curious ways the 
causes of which are very baffling to find out. 


CHAPTER III. 


DYEING MACHINERY AND DYEING MANIPULATIONS. 


CoTTon is dyed in a variety of forms: raw, loose cotton, 
partly manufactured fibre in the form of slubbing or sliver, 
spun fibres or yarns wound in cop or bobbin forms, in hanks 
or skeins and in warps, and lastly in the form of woven 
pieces. These different forms necessitate the employment of 
different forms of machinery and different modes of handling ; 
it is evident to the least unobservant that it would be quite 
impossible to subject slubbing or sliver to the same treatment 
as yarn or cloth, otherwise the slubbing would be destroyed 
and rendered valueless. 

In the early days all dyeing was done by hand in the 
simplest possible contrivances, but during the last quarter of 
a century there has been a great development in the quantity 
of dyeing that has been done, and this has really necessitated 
the application of machinery, for hand work could not 
possibly cope with the amount of dyeing now done. Conse- 
quently there has been devised during the past two decades 
a great variety of machines for dyeing every description of 
textile fabrics, some have not been found a practical success 
for a variety of reasons and have gone out of use, others 
have been successful and are in use in dye-works. 


HAND DYEING. 


Dyeing by hand is carried on in the simplest possible 
apphances ; much depends upon whether the work can be 
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done at the ordinary temperature or at the boil. Figs. 6 
and 7 show respectively a rectangular vat and a round tub 
much in use in dye-houses. These are made of wood, but 


Fia. 6.—Rectangular Dye-tank. 


copper dye-vats are also made. These may be used for all 
kinds of material, loose fibre, yarns or cloth. In the case of 


Fic. 7.—Round Dye-tub. 


loose fibre this is stirred about either with poles or with 
rakes, care being taken to turn every part Over and over and 
open out the masses of fibre as much as possible in order to 
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avoid matting or clotting together. In the case of yarns or 
skeins, these are hung on sticks resting on the edges of the 
tub or vat. These sticks are best made of hickory, but ash 
or beech or any hard wood that can be worked smooth and 
which does not swell much when treated with water may be 
used. The usual method of working is to hang the skein 
on the stick, spreading it out as much as possible, then 
immerse the yarn in the liquor, lift it up and down two or 
three times to fully wet out the yarn, then turn the yarn 
over on the stick and repeat the dipping processes, then 
allow to steep in the dye-liquor. This is done with the 
batch of yarn that is to be dyed at a time. When all the 
yarn has been entered into the dye-bath, the first stickful 
is lifted out, the yarn turned over and re-entered in the dye- 
liquor, this operation is carried out with all the sticks of 
yarn until the cotton has become dyed of the required depth. 
In the case of long rectangular vats it is customary for two 
men, one on each side of the vat to turn the yarns, each man 
taking charge of the yarn which is nearest to him. The 


> 


turning over one lot of yarn is technically called ‘‘ one turn ’ 
and the dyer often gives ‘three turns” or “‘four turns” as 
may be required. 

Woven goods may be dyed in the tub or vat, the pieces 
being drawn in and out by poles, but the results are not 
altogether satisfactory and it is preferable to use machines 
for dyeing piece goods. 

Plain tubs or vats, such as those shown in Figs. 6 and 
7, are used for dyeing, and otherwise treating goods in the 
cold, or at a lukewarm heat, when the supply of hot water 
can be drawn from a separate boiler. When, however, it 
is necessary to work at the boil, then the vat must be fitted 
with a steam coil. This is best laid along the bottom in 
a serpentine form. Above the pipe should be an open lattice- 
work bottom, which, while it permits the free circulation 


56 THE DYEING OF COTTON FABRICS. 


of boiling water in the vat, prevents the material being dyed 
from coming in contact with the steam pipe. This is im- 
portant if uniform shades are to be dyed, for any excessive 
heating of any portion of the bath leads to stains being 
produced on the material in that part of the bath. Fig. 8 
shows a vat fitted with a steam pipe. That portion of the 
steam pipe which passes down at the end of the vat is in 
a small compartment boxed off from the main body of the 


Fic. 8.—Section of Dye-vat. 


vat, so that no part of the material which is being dyed 
can come in contact with it. A closed steam coil will, on 
the whole, give the best results, as then no weakening of 
the dye-liquor can take place through dilution by. the 
condensation of the steam. Many dye-vats are, however, 
fitted with perforated, or, as they are called, open steam 
coils, in which case there is, perhaps, better circulation of 
the liquor in the dye-vat, but as some of the stezm must 
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condense, there is a little dilution of the dye-liquor in the 
vat. 


DYEING MACHINES. 


Dye tubs and vats, such as those described above, have 
been largely superseded by machines in which the hand- 
ling, or working of the materials being dyed is effected by 
mechanical means. There have been a large number of 
dyeing machines invented, some of these have not been 
found to be very practical, and so they have gone out of 
use. Space will not admit of a detailed account of every 
kind of machine, but only of those which are in constant 
use in dye-works. 

Dyeing Loose, or Raw Cotton.—Few machines have been 
designed for this purpose, and about the only successful 
one is 

Delahunty’s Dyeing Machine.—This is illustrated in Fig. 
9. It consists of a drum made of lattice work, which can 
revolve inside an outer wooden casing. The interior of the 
revolving drum is fitted with hooks or fingers, whose action 
is to keep the material open. One segment of the drum 1s 
made to open, so that the loose cotton or wool to be dyed can 
be inserted. By suitable gearing the drum can be revolved ; 


and the dye-liquor, which is in the lower half of the wooden 
casing, penetrates through the lattice work of the drum, and 
dyes the material contained in it. The construction of the 
machine is well shown in the drawing, while the mode of 
working is obvious from it and the description just given. 
The machine is very successful, and well adapted for 
dyeing loose, or raw wool and cotton. The material may 
be scoured, bleached, dyed, or otherwise treated in this 
machine. 

The Obermaier machine, presently to be described, may 
also be used for dyeing loose cotton or wool. 
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DYEING, SLUBBING, SLIVER OR CARDED COTTON AND WOOL. 


It is found in practice that the dyeing of loose wool or 
cotton is not altogether satisfactory—the impurities they 
naturally contain interfere with the purity of the shade they 


will take. Then again the dyes and mordants used in dye- 
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Fic. 9.—Delahunty’s Dyeing Machine. 


ing them are found to have some action on the wire of the 
carding engine through which they are passed ; at any rate a 
card does not last as long when working dyed cotton or wool 
as when used on undyed cotton or wool fibres. Yet for the 
production of certain fancy yarns for weaving some special 
classes of fabrics, it is desirable to dye the cotton or wool 
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before it 1s spun into thread. The best plan is undoubtedly 
to dye the fibre after it has been carded and partly spun into 
what is known as slubbing or sliver. All the impurities have 
been removed, the cotton fibres are laid straight, and so it 
becomes much easier to dye. On the other hand, as it is 
necessary to keep the sliver or slubbing straight and level, no 
working about in the dye-liquors can be allowed to take 
place, and so such must be dyed in specially constructed 
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Fia. 10.—Obermaier Dyeing Machine. 


machines, and one of the best of these is the Obermaier 
dyeing machine which is illustrated in Fig. 10. The Ober- 
maier apparatus consists of a dye vat A. In this is placed a 
cage consisting of an inner perforated metal cylinder C, and 
an outer perforated metal cylinder D, between these two is 
placed the material to be dyed. C is in contact with the 
suction end of a centrifugal pump P, the delivery end of 
which discharges into the dye-vat A. The working of the 
machine is as follows: The slubbing or sliver is placed in the 


60 THE DYEING OF COTTON FABRICS. 


space between C and D rather tightly so that it will not 
move about. Then the inner cage is placed in the dye-vat 
as shown. The vat is filled with the dye-liquor which can 
be heated up by a steam pipe. The pump is set in motion, 
the dye liquor is drawn from A to C, and, in so doing, passes 
through the material packed in B and dyes it. The circula- 
tion of the liquor is carried on as long as experience shows 
to be necessary. The dye-liquor is run off, hot water is run 
in to wash the dyed material, and the pump is kept running 
for some time to ensure thorough rinsing ; then the water is 


Fic. 11.—Holliday’s Yarn-dyeing Machine. 


run off, and by keeping the pump running and air going 
through a certain amount of drying can be effected. This 
machine works very well, and, with a little experience, con- 
stant results can be obtained. The slubbing or sliver may 
be scoured, bleached, rinsed, dyed, washed, soaped, or other- 
wise treated without removing it from the machine, which is 
a most decided advantage. 

Holliday’s Yarn-dyeing Machine.—In Fig. 11 is given 
an illustration of a machine for dyeing yarn in the hank 
form made by Messrs. Read Holliday & Sons, of Hud- 


dersfield. The illustration gives a very good idea of the 
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machine. It consists of a wooden dye-vat which can .be 
heated by steam pipes in the usual way. Extending over 
the vat are a number of reels or bobbins; these are best 
made of wood or enamelled iron; these reels are in connec- 
tion with suitable gearing so that they can be revolved. There 
is also an arrangement by means of which the reels can be 
lifted bodily in and out of the dye-vat for the purpose of 
taking on and off, “ doffing,” the hanks of yarn for the reels. 
A reel will hold about two pounds of yarn. The working of 
the machine is simple. The vat is filled with the requisite 
dye-liquor. The reels, which are lifted out of the vat, are 
then charged with the yarn, which has been previously wetted 
out. They are then set in revolution and dropped into the 
dye-vat and kept there until it is seen that the yarn has 
acquired the desired shade. The reels are lifted out and the 
hanks removed, when the machine is ready for another lot of 
yarn. = 
There are several makes of hank-dyeing machines of this 
type, and as a rule they work very well. ‘The only source of 
trouble is a slight tendency for the yarn on one reel if hung 
loosely of becoming entangled with the yarn on one of the 
other reels. This is to some extent obviated by hanging in 
the bottom of the hank a roller which acts as a weight and 
keeps the yarn stretched and so prevents it flying about. 

To some makes of these machines a hank wringer is 
attached. | 

Klauder-Weldon Hank-dyeing Machine.—This is illus- 
trated in Fig. 12, which shows the latest form. This 
machine consists of a half-cylindrical dye-vat built of wood. 
On a central axis is built two discs or rod carriers which 
can revolve in the dye-vat, the revolution being given by 
suitable gearing, which is shown at the side of the machine. 
On the outer edge of the discs are clips for carrying rods, on 
which one end of the hanks of yarn is hung, while the other 
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end is placed on a similar rod carried near the axle. The 
revolution of the discs carries the yarn through the dye-liquor 
contained in the lower semi-cylindrical part of the machine 
previously alluded to. At a certain point, every revolution of 
the discs, the rods carrying the yarns are turned a little; this 
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Fic. 12.—Klauder-Weldon Dyeing Machine. 


causes the yarn to move on the rods, and this motion helps 
to bring about greater evenness of dyeing. The most modern 
form of this machine is provided with an arrangement by 
means of which the whole batch of yarn can be lifted out of 
the dye-liquor. Arrangements are made by which from time - 
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to time fresh quantities of dye can be added if required to 
bring up the dyed yarn to any desired shade. This machine 
works well and gives good results. Beyond the necessary 
labour in charging and discharging, and a little attention from 
time to time, as the operation proceeds, to see if the dyeing is 
coming up to shade, the machine requires little attention. 

Many other forms of hank-dyeing machines have been 
devised: there is Corron’s, in which an ordinary rectangular 
dye-vat is used. Round this is a framework which carries a 
lifting and falling arrangement that travels to and fro along 
the vat. The hanks of yarn are hung on rods of a special 
construction designed to open them out in a manner as nearly 
approaching handwork as is possible. The machine works 
in this way : the lifting arrangement is at one end of the vat, 
the hanks are hung on the rods and placed in the vat. Then 
the lifter is set in motion and moves along the vat; as it does 
so it lifts up each rod full of yarn, turns it over, opening out 
the yarn in so doing, then it drops it again in the vat. When 
it has travelled to the end of the vat it returns, picking up the 
rods of yarn in so doing, and this motion is kept up until the 
dyeing is completed. This machine is very ingenious. 

A type of machine which has been made by several 
makers consists of an ordinary rectangular dye-vat sur- 
rounded with a framework carrying a number of sets of 
endless chains, the links of which carry fingers. The hanks 
of yarn are hung on rods at one end of which is a tooth 
wheel that when in position fits into a rack on the side of the 
vat. The action of the machine is this: the hanks are hung 
on the rods and placed at the entrance end of the vat, by the 
moving of the chains it is carried along the vat and.at the 
same time revolves, thus turning over the yarn which hangs 
in the dye-liquor; when it reaches the opposite end of the 
vat, the rod full of yarn is lifted out, carried upwards and 
then towards the other end of the vat when it is again 
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dropped into the dye-vat to go through the same cycle of 
movements which is continued until the yarn 1s properly 
dyed. | 


Cop DYEING. 


In weaving fancy-coloured fabrics the ordinary mode 
is to dye the yarn in the hank form, then those which 
have to be used for the weft are wound into the cop form 
for placing in the shuttles. The cop form is that in which 
the yarn leaves the spinning frame, and necessarily apart 
from the dyeing there is labour involved in reeling it into 
hanks and winding it back again into the cop form, not 
only so but there is necessarily some waste made in these 
operations. Many attempts have been made, with more or 
less success, to dye the yarn while in the cop form and so 
save the cost of the hanking and copping above referred to 
as well as the waste which occurs. Cops cannot be satis- 
factorily dyed by simple immersion in a boiling dye-bath, the 
outside becomes dyed but the central portions as often as not 
remain quite white, and there is a distinct grading of colour: 
or shade throughout the cop, the outer portions being deeply 
dyed while the middle portion will only have a medium | 
- shade and the central portions either not being dyed at all or 
only faintly tinted, much depending on the firmness with 
which the cop has been wound. A soft, loosely wound cop is 
much more thoroughly dyed than a hard, tightly wound cop. 
This uneven dyeing of the cops is not satisfactory, and must 
be avoided if cop dyeing is to be a success. Many dyers 
have turned their attention to this question of dyeing yarn 
in the cop form, and many machines have been devised for 
the purpose; some of these have not been a success, but a 
few have been found to yield satisfactory results and proved 
in practice very successful. 

In all machines for dyeing cops one principle has been 
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adopted—that of drawing or forcing the dye-liquor through 
the cop. 

Graemiger’s Cop-dyeing Machine.—This is shown in 
section in Figs. 13 and 14. Although simple in its work it is 
somewhat complex in its construction and difficult to describe. 
The machine consists of a dye-vat to hold the requisite 
dye-liquors. In the upper portions of this is an iron casting 
formed with four chambers, the two lower ones of which are 
immersed in the dye-liquor while the upper chambers are 
above it. ‘The sides of this casting are formed of metal 
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Fic. 13.—Graemiger Cop-dyeing Machine. 


plates which fit tightly against the casting and form as 
nearly air- and water-tight joints with it as it is possible to 
make. These metal plates are on a spindle and can be 
rotated. They are perforated and made to carry spindles, on 
which are placed the cops to be dyed. ‘The two lower 
chambers are in connection with a pump which draws the 
air from them and so creates a vacuum inside the chambers. 
To fill this, liquor from the dye-vat passes through the cops 
and into the chambers, and is in turn drawn through the 


pump and returned to the dye-vat. In this way there is a 
5 
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continual circulation of dye-liquors from the vat through the 
cops, chambers and pump back to the vat again. 

The left upper chamber is practically a blank chamber. 
Those portions of the cop carriers in contact with it are 
filled with cops, which are placed on perforated spindles ; the 
discs are given a quarter revolution which brings the cops 
into the dye-liquor and in connection with the left lower 
chamber and are dyed. At the same time the section of the 
cop carriers now in contact with the left top chamber is filled 
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with a new lot of cops, another quarter of a revolution is 
given to the cop carriers, which immerse the new lot of cops 
in the dye-liquor. The third quarter of the cop plates is filled 
with cops. A third movement of the cop plates now takes 
place; this brings the first lot of cops out of the dye-liquor 
and in contact with the right upper chamber, where the sur- 
plus liquor is drawn out of them and returned to the dye-vat. 
Another revolution brings the cops back to their first position, 
they are now removed and a new lot substituted. These 
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proceedings go on continuously. Although not quite free 
from defects the machine gives very good results, the cops 
being very uniformly dyed through. 

Beaumont’s Cop-dyeing Machine.—This is illustrated in 
Fig. 15. It consists of a copper hemispherical dye-vessel, 
which is provided with a tightly fitting lid, although this is not 
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Fia. 15.—Beaumont’s Cop-dyeing Machine. 


needed in all cases. The bottom of the vessel is in communica- 
tion with the suction end of a centrifugal pump, while the 
delivery end of the pump is attached to the upper end of the 
dye-vessel, the action of the pump being to secure a constant 
circulation of dye-liquor from the bottom to the top of the 
dye-vessel. Arrangements are provided by a peculiar and 
ingenious contrivance fitted in one side of the dye-kettle for 


68 THE DYEING OF COTTON FABRICS. 


introducing steam to heat the dye-liquor to any required 
degree. As in most forms of cop-dyeing machines, the cops 
are placed on perforated metal spindles. The cops and 
spindles are inserted in holes in a perforated metal plate, and 
over them is placed a thin metal plate, technically called 
the antifloater, whose object is to prevent the cops from be- 
coming detached from the plate. This plate, full of cops, 1s 
now placed in the dye-vessel and rests upon a flange which 
is provided for that purpose. When the cop plate is in posi- 
tion the dye-vessel is divided into two chambers—a lower 
chamber and an upper one, in the latter being the cops. 

The pump draws liquor from the chamber under the cop 
plate and so creates a vacuum, which during the working of 
the machines ranges from 10 to 20 inches in degree. ‘To 
supply this vacuum, dye-liquor is drawn from the upper 
chamber through the cops. The pump returns the liquor to 
the dye-vessel. A very rapid circulation of dye-liquor takes 
place, from 25 to 50 gallons per minute passing through the 
cops and pump. From five to ten minutes is sufficient to dye 
the cops. The machine is simple in its construction and 
gives good results, the cops being completely dyed through. 
One important consideration in cop dyeing is to be able to 
dye successive batches of cops to exactly the same shade, 
and this is quite possible with this machine. 

Young & Crippin’s Cop-dyeing Machine.—So far as sim- 
plicity of construction 1s concerned this lies between the two 
preceding machines. It consists of four parts with some 
accessory mechanism. There is first a dye-liquor storage 
tank at the base of the apparatus in which the liquor is kept 
stored and boiling (if necessary) ready for use, above this and 
at the front end is the dye-chamber, this communicates at 
its lower end by a pipe with the dye-liquor in the dye-vat. 
Then there is a large vacuum chamber, in which by means 
of an injector a vacuum can be formed, this directly com- 
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municates with a liquor-receiving chamber which again in 
turn is in communication with the upper part of the dye- 
chamber. The cops are placed on perforated spindles as 
usual, and these on a perforated plate and are kept in place by 
a plate which is screwed down on them. The charged cop 
plate is placed in the dye-chamber on which a cover 1s placed 
and screwed down. By means of a lever the injector is set 
at work, a vacuum created in the vacuum and receiving 
chambers, the consequence being that dye-liquor is drawn 
from the vat through the cops in the dye-chamber into the 
receiving chamber. When a certain quantity of liquor has 
passed through, by a movement of a lever, the vacuum 1s de- 
stroyed, and the dye-liquor runs back into the dye-vat ; these 
operations are repeated until from past experience of the 
working of the machine it is thought sufficient has passed 
through to dye the cops, when the dye-chamber is opened 
and the cops taken out. This machine works very well. 

Mommer’s Cop-dyeing Machine.—This is in use in several 
continental dye-works. The central portion of this machine is 
a rectangular dye-chamber, which can be hermetically closed 
by hinged doors, the cops are placed side by side on trays 
provided with perforated bottoms, the trays being placed one 
on the top of the other in the dye-chamber. From the top 
of the dye-chamber passes a pipe to a centrifugal pump, and 
a similar pipe passes from the bottom of the chamber to the 
pump. A separate vat contains the dye-liquor which is used. 
The pump forces the dye-liquor through the cops which take 
up the dye. Arrangements are provided by which the direc- 
tion of the flow of the dye-liquor can be changed. This 
machine gives fairly good results, not perhaps equal to those 
with the machines previously described. 


Warp-dyeing Machines.—Although many warps, especially 
for fancy fabrics, are prepared from yarns dyed in the hank 
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or cop form, yet it is found advantageous when a warp is of 
one colour, a self-colour as it is called, to form the warp 
from grey or white yarns and to die it after warping. If 
the warp were so wound as to be able to go into a Obermaier 
dyeing machine, it would be possible to dye it in that machine, 
but generally warps are dyed in the open form and are passed 
through a dyeing vat, commonly called a warp-vat which is 
constructed as shown in Fig. 16. These warp-dyeing machines 
generally consist of a long rectangular wooden dye-vat, divided 
by two partitions into three compartments, each provided 
with steam pipes to heat up its contents; between the first 
and second and between the second and third compartments 


is fitted a pair of squeezing rollers, while the third com- 
partment is fitted with a heavier pair of squeezing rollers. 
Motion is given to these rollers by suitable gearing, and they 
serve to draw the warp through the machine. Guide rollers 
are fitted in the compartment, and the warp being taken 
round these, it passes several times up and down and through 
the dye-liquors contained in the compartments. ‘hese warp- 
dyeing machines may be made of sufficient width to take 
one, two, three or more warps at one time as desired. 
The three compartments of the machine may contain 
different liquids or all the same liquid according as the nature 


of the shade to be dyed demands. ‘The passage is done 
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slowly so as to give the warp time to absorb the liquors and 
take up the dye. When all the length of warp has been 
sent through, it is said to have been dyed ‘‘one end’’. Some- 
times this will be enough, but often it is not, and so the 
warp is sent through again, given another, end, and still 
again if the full shade has not been attained. 

After being dyed in this machine the warp is sent through 
another one containing various wash liquors to finish the 
process. 
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Fic. 17.—Warp-dyeing Machine. 


Fig. 17 shows a warp-dyeing machine similar to, but a 
little more elaborate in construction than, the vats just 
described. 

Piece-dyeing Machines.— Wherever it is possible it is far 
more preferable to dye textile fabrics in the form of woven 


pieces rather than in the yarn from which they are woven. 
During the process of weaving it 1s quite impossible to avoid 
the material getting dirty and somewhat greasy, and the 
operations of scouring necessary to remove this dirt and 
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srease has an impairing action on the colour if dyed yarns 
have been used in weaving it. This is avoided when the 
pieces are woven first and dyed afterwards, and this can 
always be done when the cloths are dyed in one colour only. 
Of course when the goods are fancy goods containing several 
colours they have to be woven from dyed yarns. 

The most common form of machine in which pieces 
are dyed is The Jigger, commonly called the jig. This 1s 
shown in Figs. 18 and 19. It consists of a dye-vessel made 
sufficiently long to take the piece full width—wide at the 
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Fira. 18.—Dye-jiggers. 


top and narrow at the bottom. At the top at each side 
is placed a large winding roller on which the cloth is wound, 
At the bottom of the jig is placed a guide roller round which 
passes the cloth. In some makes of jigs (Hig. 19) there are 
two guide rollers at the bottom and one at the top, as shown 
in the illustration, so that the cloth passes several times 
through the dye-liquor. In working, the cloth is first wound 
on one of the rollers, then threaded through the guide rollers 
and attached to the other winding roller. When this is done 
dye-liquor is run into the jig, the gearing set in motion, and 
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the cloth wound from the full on to the empty roller. With 
the object of keeping the piece tight, a heavy press roller is 
arranged to bear on the cloth on the full roller. When all 
the cloth has passed from one roller to the other it is said 
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Fira. 19.—Dye-jigger. 


now changed, and the cloth sent in the opposite direction 
through the jig, and ‘the piece has now received another 
“end”. This alternation from one roller to the other is 
continued as long as is deemed necessary, much depend- 
ing on the depth of colour which is being dyed—some 
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pale shades may only take two or three ends, deeper shades 
may take more. When dyeing wool with acid colours 
which are all absorbed from the dye-liquor, or the bath is 
exhausted, it is a good plan to run the pieces several 
more ends so as to ensure thorough fixation of the dye on 
the cloth. 

It is not advisable in working these jigs to add the whole 
of the dye to the liquor at the commencement, but only a 
part of it; then when one end is given, another portion 
of the dye may be added; such portions being always in the 
form of solution. Adding dyes in powder form inevitably 
leads to the production of colour specks on the finished goods. 
The reason for thus adding the dye-stuff in portions 1s that 
with some dyes the affinity for the fibre is so great that if all 
were added at once it would all be absorbed before the cloth 
had been given one end; and, further, the cloth would be 
- very deep at the front end, while it would shade off to no 
colour at the other end. By adding the dye in portions this 
difficulty is overcome and more level shades are obtained ; 
it is met. with in all cases of jigger dyeing, but it is most 
common in dyeing cotton or wool with basic dyes like 
magenta, auramine, methyl violet or brilhant green, and in 
dyeing wool with acid dyes like acid green, formy] violets, 
azo scarlet, or acid yellow. 

Some attempts have been made to make jiggers auto- 
matic in their reversing action, but they have not been 
successful ; owing to the greatly varying conditions of length 
of pieces, their thickness, etc., which have to be dyed, and 
it is next to impossible to make all allowances for such 
varying conditions. 

The Jig Wince or Wince Dye Beck.—This dyeing machine 
is very largely used, particularly in the dyeing of woollen 
cloths. It is made by many makers, and varies somewhat 
in form accordingly. Figs. 20, 21 and 22, show three forms 
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by different makers. In any make the jig wince, or wince 
dye beck, consists of a large rectangular, or, in some cases, 
hemicylindrical dye-vat. Probably the best shape would 
be to have a vat with one straight side at the front, and 
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Fig. 20.—Jig Wince. 


one curved side at the back. In some a small guide roller 
is fitted at the bottom, under which the pieces to be dyed 
pass. Steam pipes are provided for heating the dye-lquors. 
The becks should be fitted with a false bottom made of wood, 
perforated with holes, or of wooden lattice work, and below 
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which the steam pipes are placed ; the object being to pre- 
vent the pieces from coming in contact with the steam pipe, 
and so preventing the production of stains. Above the dye- 
vat, and towards the back, is the wince, a revolving skeleton 
wheel, which draws the pieces out of the dye-vat at the front, 
and delivers them into it again at the back. The construc- 
tion of this wince is well shown in the drawings. The wince 
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Fig. 21.—Cloth-dyeing Machine. 


will take the pieces full breadth, but often they are somewhat 
folded, and so several pieces, four, five or six strings as they 
are called, can be dealt with at one time. In this case a guide 
rail is provided in the front part of the machine. In this rail 
are pegs which serve to keep the pieces of cloth separate, and 
so prevent entanglements. The pieces are stitched end to 
end so as to form an endless band. When running through 
the vat they fall down in folds at the back part of the 
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beck, and are drawn out of the bottom and up in the front. 
Each part thus remains for some time in the dye-lquor, 
during which it necessarily takes up the dye. 


Fig. 22.—Dye Beck. 


In the jig and wince dyeing machines the pieces neces- 
sarily are for a part of the time, longer in the case of; the 
jigger than’in that of the wince, out of the dye-liquor and 
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exposed to the air. In the case of some dyes, indigo especi- 
ally, this is not desirable, and yet it is advisable to run 
the cloth open for some time in the liquor, so as to get it 
thoroughly impregnated with the dye-liquor, or to become 
dyed. This may be done on such a machine, as is shown in 
Fig. 24, page 79, but having all the guide rollers below the 
liquor, so that at no time is the piece out of the hquor, 
except, of course, when entering and leaving. 

The so-called hawking machines have also this object in 


Fia. 23.—Holliday’s Machine for Hawking Cloth. 


view, and Fig. 23 is an illustration of Holliday’s hawking 
machine, made by Messrs. Read Holliday & Sons, of Hudders- 
field. There is the dye-vat as usual; in this is suspended 
the drawing mechanism, whose construction 1s well shown 
in the drawing. This is a pair of rollers driven by suitable 
gearing, between which the cloth passes, and by which it is 
drawn through the machine. A small roller ensures the 
cloth properly leaving the large rollers; then there is a 
lattice-work arrangement over which the pieces are drawn. 
In actual work the whole of this arrangement is below the 


DYEING MACHINERY AND DYEING MANIPULATIONS. WY 


surface of the dye-liquor in the vat. The piece to be dyed 
is threaded through the machine, the ends stitched together. 
Then the arrangement is lowered into the dye-vat and set 
into motion, whereby the cloth is drawn continuously in 
the open form through the dye-liquor, this being done as 
long as experience shows to be necessary. This hawking 
machine will be found useful in dyeing indigo on cotton or 
wool, or in dyeing cotton cloths with such dyes as Immedial 
blacks, Cross-dye blacks, Amidazol blacks, Vidal blacks, where 
it is necessary to keep the goods below the surface of the 
dye-liquor during the operation. 


Fic. 24.—Continuous Dyeing Machine. 


Fig. 24 shows a form of cloth-dyeing machine much used 
in the cotton trade. It consists of a number of compartments 
fitted with guide rollers at top and bottom, and round which 
the cloth is threaded, so that it passes up and down in the 
dye-liquor several times. Between each two compartments 
is a pair of squeezing rollers to press out all surplus liquors. 
All the compartments may be filled with the same dye-liquor, 
or with different dye-liquors and developing liquors, as may 
be most convenient and required for the work in hand. Such 
a machine is used in dyeing logwood black, aniline black, 
and many of the direct colours, etc. 
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From the direct colours a large number of light shades. 
are dyed on to cotton cloth by the process known as padding ; 
this consists in passing the cloth through a liquor containing 
the dye-stuff, usually a little phosphate of soda is added, 
then between squeezing rollers, and finally drying the cloth. 
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Fig. 25.—Padding Machine. 


For this process there is used what is called a padding 
machine. This is shown in Figs. 25 and 26. | 

It consists essentially of a trough, which contains two or 
more guide rollers, and in this is placed the padding liquor. 
Above the trough is fitted squeezing rollers, sometimes two 
as in Fig, 25, or three as in Fig. 26. Besides these, there 
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are winding and beaming and other guide rollers. Fig. 25 
shows the simplest padding machine, where the cloth passes 
once through the liquor and through the squeezing rollers. 


Fig. 26.—Padding Machine. 


In Fig. 26 the cloth passes several times through the liquor 
and twice through the squeezing rollers, thus ensuring a 
more perfect impregnation of the cloth with the dye-liquor 
and therefore a more uniform dyeing of the cloth. 


» 


CHAPTER IV. 


THE PRINCIPLES AND PRACTICE OF COTTON DYEING. 


SpupENTS of cotton dyeing should have a good knowledge 
of the principles that underlie the processes of dyeing cotton 
fabrics. It is only by recognising these principles and then 
endeavouring to apply them to each individual case of dyeing, 
that the dyer or student will obtain a thorough grasp of his 
subject. It is the aim of the author to lay down these prin- 
ciples in a clear and intelligible form. Cotton is dyed in its 
loose raw condition, as yarn in the form of hanks, yarn in the 
form of cops, and in the woven pieces of every kind. For- 
merly the idea was prevalent among cotton dyers that the 
process which succeeds with piece goods would not answer 
with yarns. It is now recognised however that this is not so, 
that a process which will dye cotton yarn will also dye cotton 
piece goods or loose cotton. ‘The differences which do exist 
in the practical working of the processes entirely arise from 
the difference in the form in which the cotton is presented to 
the dyer, for it must be obvious to any one that the mode of 
handling a piece of cotton cloth during the time it is in the 
dye-bath must be different from that of a hank of yarn, a 
parcel of loose cotton or a number of cops. The various 
machines used for dyeing all these forms and the manner of 
working them have been already described. 

The dyes, whether natural—derived from the various 
dye-woods, etc.—or artificial—prepared from coal tar—may | 
according to their varied chemical composition and consti- 
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tution be divided into seventeen or eighteen distinct groups, 
but it is not intended here to give any account of them: the 
reader is referred to other books such as The Dictionary of 
Coal Tar Colours, by George H. Hurst ; The Chemistry of Coal 
Tar Colours, by Benedikt and Knecht: or The Chemistry of 
Organic Colouring Matters, by Nietzki, where the composition 
and properties of the dyes are fully described. 

From the manner in which the various dyes are applied 
to cotton, linen, wool and other fibres we can divide them 
into five groups, thus :— 


Group 1. Direct dyes. 

,, 2. Basic dyes. 

3. Acid dyes. 
», 4. Mordant.dyes. 
Miscellaneous dyes. 


~ 
Or 
° 


First group, direct dyes, are now very numerous : they 
dye cotton, linen and other vegetable fibres from a plain 
bath, and do not require those fibres to be prepared in any 
way. Hence the reason of their being named direct, or by 
some the substantive colours. They will also dye wool and 
suk, i 

The second group, basic dyes, comprise some of the oldest 
of the coal-tar dyes ; they dye wool and silk direct from plain 
baths, but require cotton, linen and other vegetable fibres to 
be previously prepared in baths of tannic acid, sumach or other 
tanning material. 

The third group, acid dyes, are very humerous, and from 
both their chemical composition and mode of dyeing can be 
divided into several sub-groups. Their principal feature is 
that they dye wool and silk from baths containing Glauber’s 
salt and some acid, hence their name of “acid dyes”. They 
do not dye cotton or linen well, some not at all, others are 
absorbed to a slight extent by the cotton, but only pale tints 
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are produced, while others may be used along with metallic 
mordants to dye bright but pale and fugitive shades. The 
acid dyes comprise such as Acid green, Formyl violet, Acid 
magenta, Azo scarlet, Orange, Thiocarmine R., Patent blues, 
Wool greens, indigo extract, Eosines, etc. 

The fourth group, mordant dyes, includes the alizarine 
series of coal-tar colours, logwood, Brazil wood and most 
natural colours, and some others. The principal feature of 
these dyes is that they require the cotton to be prepared with 
some metallic oxide, like those of chrome, alumina and iron, 
before dyeing, and the colour which is got depends partly upon 
the particular dye-stuff used and partly upon the oxide with 
which the cotton has been prepared. 

The fifth group includes a few dyes like indigo, which are 
dyed on to cotton by various and special processes. 

The processes of cotton dyeing employed to-day may be 
comprised under eight heads, namely :— 


(1) Direct dyeing. 

(2) Direct dyeing followed by fixation with metallic salts. 

(3) Direct dyeing followed by fixation with developers. 

(4) Direct dyeing followed by fixation with couplers. 

(5) Dyeing on tannic mordant. 

(6) Dyeing on metallic mordant. 

(7) Developing the colour direct on fibre. 

(8) Dyeing by impregnating the cotton with the dye-stuff, 
followed by oxidation or steaming. 3 


It is of course not easy to elaborate a simple scheme of 
grouping the processes that shall definitely include all pro- 
cesses, but the above grouping will be found as successful 
as any, and each will be considered as fully as is deemed 


necessary. 
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(1) Direct DYEING. 


Nothing in the history of cotton dyeing caused such a 
revolution in the methods of working as did the introduction 
some fifteen years ago of the forerunners (Congo red, Benzo 
purpurine, Chrysamine, Azo blue) of the now numerous group 
of direct dyes, followed as they were by the Benzo, Congo, 
Diamine, Titan, Chicago and Zambesi members of the group. 
Prior to their introduction cotton dyeing was always more 
or less complicated and mordanting methods had to be 
employed. 

With the introduction of the direct dyes cotton dyeing has 
become even more simple than wool or silk dyeing, and now 
all that is necessary is to prepare a dye liquor containing the 
necessary amount of dye-stuff and Glauber’s salt, or common 
salt or soda, or some similar body, or a combination thereof. 
The method of working is to place the cotton in a lukewarm 
or even in a hot bath, raise to the boil, allow the goods to 
remain in the boiling bath for half an hour to an hour, then 
take them out, wring, wash and dry. This method is simple 
and will answer for all the dyes of this group. There are some 
that do not require the working to be done boiling ; it is simply 
needful to enter the cotton into a boiling bath and work with- 
out steam until the bath has cooled down. Furious boiling 
is not needed—a gentle simmer gives the best results. Un- 
even dyeing seems to be an impossibility in this group of 
dyes, unless the cotton is dirty; no matter how the opera- 
tions are carried on, level dyeing is the rule not the exception. 
An enormous variety of shades and tints can be obtained from 
these dyes, and they can be combined together in every con- 
ceivable manner’and proportions. 

No satisfactory explanation has yet been given as to 
what feature in the chemical composition of these dye-stuffs 
give them such an affinity for the cotton fibre as to enable 
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them to dye in so simple a manner such fast shades as they 
do; it is a fact there is such an affinity and there the matter 
must rest. 

It has been found in practice that the efficiency of the. 
dyeing operation depends, primarily of course, on the par- 
ticular dye-stuff used, but also upon other factors, that a 
certain assistant be used. Some dyes work on the cotton 
better froma bath containing Glauber’s salt, while with others 
common salt works best, while a little soda along with the 
salt facilitates the dyeing in some cases. It is practically 
impossible to specify here the best assistant for all the direct 
colours, on account of the great number of such dyes which 
are known, but in the practical recipes given below much 
useful advice will be found. Then the quantity of such 
assistants used is of much importance; there is one pro- 
portion at which the best results are obtained for each dye. 
The dyer should find out for himself by experiment and the 
use of the dyes he employs in his work what assistant and 
how much is best, and make his baths up to that strength. 
With some dyes 10 per cent. of the assistant will be found 
sufficient, while with others, 25 to 30 per cent. will not be 
too much. The percentage refers to the weight of the cotton 
that is taken. | 

One function of the assistants must be pointed out here: 
it is that in some cases they—especially the alkaline ones, 
soda, potash, borax, phosphate of soda—help the dyeing by 
promoting the solubility of the dye-stuff in the bath, thereby 
retarding the exhaustion of the bath and ensuring the pro- 
duction of level shades. 

The following formule show the application of the fore- 
going principles to the dyeing of numerous shades on to 
cotton and also the dyes which are applicable, some of the 
combinations which are possible with these direct dyes, and 
give some idea of the tints and shades of the colours that can 
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be got by their means. The best assistants to use are also 
indicated in the formule. 

All the formule here given and all that will be given in 
future chapters are intended for 100 lb. weight of cotton 
fabrics in any condition, whether of loose cotton, yarn in 
cops, hanks or wraps and woven fabrics of every kind. 

Bright Red.—Dye with 3 lb. Benzo purpurine 4 B, 3 |b. 
soda and 15 lb. Glauber’s salt. This dye may also be used 
with 3 lb. soap and 10 Ib. soda in the bath with equally good 
results. 

Pale Salmon.—Prepare a dye-bath with 3 lb. salt, 5 Ib. 
phosphate of soda, 1 lb. soap, 4 0z. Benzo orange R. For 
a pale shade like this it is not necessary to heat to the boil, 
a temperature of 170° to 180° F. is sufficient. 

Dark Plum.—Prepare a dye-bath with 20 lb. of Glauber’s 
salt, 24 lb. soap, 14 lb. Diamine black R O, and 2 Ib. Diamine 
red N. Enter at 180° F., work for a few minutes, then raise 
to boil and dye to shade ; lift, wash and dry. 

Turkey Red.—Prepare a dye-bath with 14 lb. Benzo pur- 
purine 4 B, 1 lb. Brilliant purpurine, 2 lb. soap, 10 lb. borax. 
Enter the cotton at the boil and work for one hour ; lift, wash 
and dry. 

Lilac Red.—Prepare the dye-bath with 2 lb. soap, 5 Ib. 
soda, 3 lb. Rose azgurine G. Work at the boil for one hour. 

Pink.—Prepare a bath containing 10 lb. soda, 1 0z. Rose 
azurine B. Enter at a boil and work for one hour, boiling to 
shade; lift, wash and dry. 

Bordeaua.—Prepare a dye-bath with 15 lb. Glauber’s salt, 
5 lb. soda crystals, 3 lb. Diamine fast red F, 1 lb. Diamine 
violet N, 1 lb. Rose azurine G. Enter cold, then raise to the 
boil, and work for one and a half hours; lft, wash and dry. 

Rose Pink.—The dye-bath is made with 2 lb. Erika B, 
20 lb. Glauber’s salt and 3 lb. soap, working at near the 
boil to shade. 
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Brilliant Red.—Make the dye-bath with 24 lb. Brilliant 
purpurine R and 25 lb. Glauber’s salt, working at the boil 
for one hour. 

Deep Pink.—Make the dye-bath with 4 lb. Diamine rose 
B D, } lb. soda, 1 lb. soap and 5 lb. Glauber’s salt, working 
at 150° F. for half an hour. 

Dark Red.—Use in the dye-bath 3 lb. Diamine red 5 B, 
2 lb. soda and 20 lb. Glauber’s salt, working at the boil for 
one hour. 

Pink. —Prepare the dye-bath with 4 oz. Diamine rose 
B D, 1 lb. Turkey-red oil, 40 lb. Glauber’s salt. Dye at the 
boil for one hour. 

Scarlet.—Prepare the dye-bath with 4 lb. Diamine scarlet 
3 B, 1 lb. Turkey-red oil, 20 lb. Glauber’s salt. Dye at the 
boil for one hour. 

Scarlet.—Prepare the dye-bath with 3 lb. Titan scarlet C, 
4 lb. Titan orange, 50 lb. salt. Work at the boil for thirty 
minutes, then lift, wash and dry. The dye-bath is not 
exhausted and may be used for further lots. 

Crimson Red.—Prepare the dye-bath with 5 lb. Titan 
scarlet D and 50 lb. salt. Work at the boil for fifty minutes, 
then lift, wash and dry. The bath is not exhausted, the 
cotton taking up only about 3 lb. of the dye-stuff; it may 
therefore be kept for further use, when for each succeeding 
lot 3 to 34 lb. of colour and 25 lb. of salt only need be added. 

Scarlet.—Prepare the dye-bath with 5 lb. Rosophenine 5 B, 
dissolved in 50 gallons hot water, 2 gallons caustic soda lye 
(60° Tw.). When thoroughly dissolved add 150 Ib. salt. 
Make up the bath to 100 gallons. Enter the yarn and work 
for a quarter to half an hour at about 180° F ; squeeze off 
and wash thoroughly in cold water until the water runs off 
clean. 

Rose Red.—Use 1 lb. Diamine red 10 B, 3 lb. soda, and 
20 lb. Glauber’s salt. 
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Deep Crimson.—Use 3 lb. Diamine red 10 B, 3 lb. soda and 
20 lb. Glauber’s salt. 

Claret—Use 3 lb. Diamine Bordeaux B, 3 lb. soda and 
20 lb. Glauber’s salt. 

Pink.—The dye-bath is made with 5 oz. Dianil red 4 B, 
5 lb. salt and 3 lb. soda. 

Scarlet—Use in the dye-bath 3 lb. Dianil red 4 B, 15 Ib. 
salt and 5 lb. soda. Work at the boil for one hour. 

Claret.—Dye with 14 lb. Dianil claret G, 3 lb. soda and 
20 lb. salt. Work at the boil for one hour. 

Maroon.—Dye with 38 lb. Dianil claret B, 3 lb. soda and 
20 lb. salt. Work at the boil for one hour. 

Bright Scarlet—Use in the dye-bath 23 lb. Dianil red 4 B 
5 oz. Dianil orange G, 3 lb. soda and 15 |b. salt. 

Dark Maroon.—Make the dye-bath with 1 lb. Dianil red 
4 B, 2 lb. Dianil claret G, 18 oz. Dianil claret B, 5 lb. soda 
and 20 lb. salt. 

Crimson.—Dye with 3 lb. Congo rubine, 5 lb. soda and 
20 lb. Glauber’s salt. 

Dark Maroon.—Use in the dye-bath 1 lb. Benzo purpurine 
4 B, 3 lb. Congo Corinth G, 3 lb. soda and 20 Ib. Glauber’s 
salt, working at the boil to shade. 

Pale Fawn Red.—Use in the dye-bath 14 0z. Diamine red 
5 B, 14 oz. Diamine catechine G, 3 lb. soda and 10 Ib. 
Glauber’s salt. 

Rose Red.— Prepare the dye-bath with # lb. Diamine 
Bordeaux B, 3 oz. Diamine orange B, 3 lb. soda and 20 Ib. 
salt. 

Crimson.—Use in the dye-bath ? lb. Diamine Bordeaux B, 
3 oz. Diamine fast yellow B, 3 lb. soda and 20 lb. Glauber’s 
salt. 

Salmon.—Dye with 14 oz. Diamine fast red F, 14 oz. 
Diamine fast yellow B, 3 lb. soda and 10 Ib. Glauber’s 
salt. 
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Terra-Cotta Red.—Dye with 14 lb. Diamine brown M, 
3 lb. Diamine fast red F,, 3 lb. soda and 20 lb. Glauber’s salt. 

Lilac Red.—Dye with 4 lb. Heliotrope B B, 3 lb. soda 
and 15 lb. Glauber’s salt. 

Bright Pink.—Use in the dye-bath 2 oz. Rose azurine G, 
1 lb. soda and 10 Ib. Glauber’s salt. Nearly all the direct. 
reds give good pink tints when used in proportion, varying 
from 0:1 to 0°25 per cent. of dye-stuff. 

Bright Straw.—Dye in a bath made of } lb. Titan yellow 
G G, 10 lb. salt, for three-quarters of an hour, then lift, wash 
and dry. 

Yellow.—Prepare a dye-bath with 1 lb. Titan yellow Y, 
10 lb. salt. Heat to 180° F., enter the goods, raise to boil, 
and dye for one hour; lift, wash and dry. 

Yellow.-— Prepare the dye-bath with { lb. Diamine fast 
yellow A, 1 lb. Turkey red oil, 20 lb. Glauber’s salt. Dye 
at the boil for one hour. 

Sun Yellow.—Prepare the dye-bath with 2 lb. Sun yellow, 
30 lb. common salt. Dye at the boil. The bath is kept for 
further lots. | 

Yellow.—Prepare the dye-bath with 1 lb. Direct yellow R, 
20 lb. Glauber’s salt. Dye at the boil for one hour. 

Yellow —Prepare the dye-bath with 2 lb. Curcuphenine, 
20 lb. common salt. Work at the boil for one hour ; lift, 
rinse and dry. ; 

Old Gold.—Make the dye-bath with 5 lb. Diamine yellow 
N powder, 20 lb. phosphate of soda, 10 lb. soap. Work at 
the boil for one hour; finish in the usual way. The bath 
may be kept for other lots of goods. 

Dark Yellow.—The bath is made from 2 lb. Toluylene 
orange G, 10 lb. phosphate of soda, and 2} lb. soap, working 
at the boil. to shade. 

Bright Yellow.—Use 1 |b. Chrysophenine, 2 lb. phosphate 
of soda and 10 lb. Glauber’s salt. 


THE PRACTICE OF DIRECT COTTON DYEING. ae 


Lemon Yellow.—Use 1 oz. Chrysamine G, 2 Ib. phosphate 
of soda and 10 lb. Glauber’s salt. 

Yellow.—Dye with 2 lb. Oxyphenine and 20 lb. salt. 

Yellow Olive-—Use in the dye-bath 2 oz. Cotton brown N, 
45 oz. Diamine bronze G, 44 oz. Diamine fast yellow B, 3 lb. 
soda and 20 lb. salt. 

Green Yellow.—Dye with } lb. Diamine fast yellow B, 
2 oz. Diamine bronze G, 3 lb. soda and 10 lb. Glauber’s 
salt. 

Gold Yellow.—Use in the dye-bath 3 lb. Columbia yellow, 
3 lb. soda and 20 lb. Glauber’s salt. 

Cream.—Dye with 3 oz. Toluylene orange G, 24 grains 
Brilliant orange G, 1 lb. soda and 10 lb. Glauber’s salt. 

Primrose.—Dye with 3 oz. Dianil yellow 3 G, 2 lb. soda 
and 10 lb. salt. 

Gold Yellow.—Dye with 23 lb. Dianil yellow G, } Ib. soda 
and 15 lb. salt. 

Buff Yellow.—Dye with 34 oz. Dianil yellow 2 R, $ lb. soda 
and 10 lb. salt. 

Orange.—Prepare the dye-bath with 2 lb. Chlorophenine 
orange R, 20 lb. common salt. Work at the boil for one 
hour ; lift, rinse and dry. 

Red Orange.—Make the dye-bath with 3 lb. Mikado orange 
4 R and 25 |b. salt. Work at the boil for one hour. — 

Orange.—Make the dye-bath with 3 lb. Mikado orange G 
and 25 lb. salt. Work at the boil for one hour. 

Pale Orange.—The dye-bath contains 6 oz. Diamine Orange 
G, 14 oz. Diamine fast yellow B, } oz. Diamine scarlet B, 
3 lb. soda and 15 lb. Glauber’s salt. 

Olive Yellow.— Dye with ? lb. Diamine fast yellow B, 1 oz. 
Oxydiamine black N, 1} oz. Diamine bronze G, 3 lb. soda and 
20 lb. Glauber’s salt. 

Dark Orange.—Dye with 3 lb. Columbia orange R, 3 |b. 
soda and 20 lb. Glauber’s salt at the boil for one hour. 
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Bright Orange.—Use 8 lb. Congo orange R, 3 Ib. soda 
and 20 lb. Glauber’s salt at the boil for one hour. 

Pale Orange.—Dye with 3 lb. Dianil orange 2 R, 2 lb. soda 
and 10 lb. salt at the boil for one hour. 

Brilliant Orange.-—Dye with 4 lb. Dianil orange G and 
20 lb. salt for one hour. 

Deep Orange.—Dye with 2 lb. Oxydiamine orange R, { lb. 
soda and 20 lb. salt for an hour. 

Pale Orange.—Dye with 3 lb. Diamine fast yellow B, 1 lb. 
Diamine orange B, 3 lb. soda and 15 lb. Glauber’s salt. 

Bright Orange-—Dye with 14 lb. Benzo orange R, 13 lb. 
Chrysamine R, 10 lb. phosphate of soda and 2 lb. soap. 

Green.—Prepare the dye-bath with 2 lb. Benzo green G, 
10 lb. Glauber’s salt. Enter lukewarm, bring slowly to the 
boil, dye for one hour at the boil. 

Russian Green.—Make the dye-bath with 16 oz. Diamine 
black H W, 4 oz. Diamine fast yellow A, 3 lb. soda, 15 lb. 
Glauber’s salt, working at the boil for one hour, then hft, 
wash and dry. 

Dark Olive-—Prepare a dye-bath with 34 lb. Benzo olive, 
24 lb. Diamine black B O, 2 lb. Diamine yellow, 20 lb. 
common salt, 2 lb. soap. The goods are entered into the 
bath at 160° F., then heat is raised to the boil, and the 
dyeing continued for one hour, then lift, wash and dry. 

Dark Olive—Dye in a bath of 2 lb. Titan yellow Y, 1 
lb. Diamine brown Y, 14 Ib. Diamine blue 3 B, 2 lb. soda. 
Work for one hour, then lift, wash and dry. 

Olive-—Prepare a dye-bath with 15 lb. phosphate of soda, 
3 lb. soap, 14 lb. Diamine yellow N, 4 oz. Diamine blue 3 B, 
14 oz. Diamine brown V. Dye at the boil to shade ; lift, wash 
and dry. 

Green Olive-—Prepare the dye-bath with 1 lb. Diamine 
black R O, 1 Ib. Chrysamine, + lb. Benzo brown, 5 |b. soda, 
5 |b. salt, 2lb. soap. The goods are entered at about 180° 
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F. and worked for a short time, then the temperature is 

raised to the boil, and the goods are worked for one hour, 

lifted, washed and dried. 

| Reseda.—Prepare a bath with 10 lb. Glauber’s salt, 2 lb. 
soap, } 1b. Diamine black R O, 2 lb. Diamine yellow N. Enter 

at 120° F., heat to boil and dye for one hour at that tempera- 

ture; lift, wash and dry. 

Sage Green.—Prepare a dye-bath with 10 lb. Glauber’s 
salt, $ lb. Diamine black R O, 2 lb. Diamine yellow N. Enter 
at about 150° F. and then raise to boil and dye boiling for 
one hour, wash and dry. 

Drab.—Prepare the dye-bath with 10 lb. Cross dye drab, 
5 lb. soda crystals. Enter at the boil and work at this 
temperature for half an hour. Whilst dyeing add gradually 
75 lb. salt. Rinse well and dry. 

Olive-—Prepare the dye-bath with 2 lb. Dianil olive, 5 Ib. 
phosphate of soda, 5 lb. common salt. Dye at the boil for 
one hour. 

Olive-—The dyeing is done in a hath containing 4 oz. 
Diamine black H W, 12 lb. Diamine bronze G, 5 Ib. soda, 15 
lb. Glauber’s salt. Work at the boil for one hour. 

Grass Green.—Make the dye-bath with 2 lb. Chrysamine 
G, 14 0z. Benzo azurine G, 3 lb. soap and 10 ib. borax, working 
at the boil for one hour. 

Green.—Make the dye-bath with 2 lb. Titan yellow Y, 1 lb. 
Titan blue 3 B and 20 lb. salt. 

Bright Grass Green.—Dye for an hour at the boil with 
1 lb. Sulphon azurine D, 2 |b. Thiazole yellow and 20 Ib. 
Glauber’s salt. 

Green.—Use in the dye-bath 3 lb. Diamine green 5, 
3 lb. soda and 20 lb. Glauber’s salt, working at the boil to 
shade. 

Dark Green—Dye with 3 lb. Diamine dark green N, 3 |b. 
soda and 20 lb. Glauber’s salt. 
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Green.—Use in the bath 3 lb. Benzo green B B, 3 Ib. 
soda and 20 lb. Glauber’s salt at the boil for one hour. 

Dark Sea Green.—Dye with 5 oz. Diamine black H W, 3 
oz. Diamine catechine G, 3 oz. Diamine fast yellow B, 3 lb. 
soda and 10 Ib. Glauber’s salt. 

Pale Green.—Use in the dye-bath 3 lb. Diamine fast yellow 
B, 2 oz. Diamine black H W, 3 Ib. soda and 10 lb. Glauber’s 
salt. 

Bright Pea Green.—Use in the dye-bath 1 oz. Thioflavine 
S, 4 oz. Diamine sky blue F F and 20 lb. Glauber’s salt. 

Dark Green—Use 12 lb. Diamine green G, ? lb. Oxy- 
diamine yellow G G, 3 Ib. soda and 20 lb. Glauber's salt, 
working at the boil for one hour. 

Deep Green—Use 1} lb. Diamine green G, 4 lb. Diamine 
black B H, 4 lb. Oxydiamine yellow G G, 3 Ib. soda, and 
20 lb. Glauber’s salt. 

Sea Green.—Use 2 oz. Dianil yellow R, 23 oz. Dianil 
blue B, 12 oz. Dianil dark blue R, 1 Ib. soda, and 20 lb. salt, 
working at the boil. 

Leaf Green.—Dye with 14 lb. Dianil yellow 3 G, 1 lb. 
Dianil blue B, 11 oz. Dianil blue 2 R, 38 lb. soda, and. 20 Ib. 
salt at the boil for one hour. 

Deep Green—Dye with 2} lb. Dianil yellow 3 G, 25 lb. 
Dianil blue 2 R, 6 oz. Dianil dark blue R, 3 |b. soda, and 
20 lb. galt at the boil for one hour. 

Greens are largely produced by mixing yellows and blues 


together as will be seen from the recipes given above; the 


particular shade of green which is got from a combination 
of blue and green depends upon the quality of the dye-stutts 
used: thus, to produce bright greens of a pure tone, it 1s 
essential that the yellow used shall have a greenish tone 
like Thioflavine 8, Thiazole yellow, or Dianil yellow 3 G, 
while the blue must also have a greenish tone like Diamine 
sky blue, Benzo blue 3 B, etc. By using yellows like 
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Diamine fast yellow R, and dark blues like Benzo azurine 
3 R, Diamine blue R W, Dianil dark blue R, the green 
which is got is darker and duller in tone. The addition of 
such a dye as Diamine black B H throws the shade more 
on to an olive, while a brown dye-stuff, like Diamine brown 
M, or an orange dye, like Titan orange N, throws the green 
on to a sage tone. Examples of these effects will be found 
among the recipes given above. 

It may be added here that by using smaller quantities, 
but in the same proportions as given in the above recipes, 
a great range of tints and shades of green can be dyed 
from very pale to very deep. : 

Bright Blue.-—Prepare a dye-bath with } lb. Congo blue 
2B, 5 |b. salt, 5 lb. phosphate of soda, 2 lb. soap. Work 
at the boil for one hour, then rinse and dry. 

Dark Navy.—Prepare a dye-bath with 1 lb. Diamine black 
R O, 2 lb. Diamine blue 8 R, 8 lb. Glauber’s salt, 2 Ib. soap. 
Enter the cotton at 180° F., and boil for one hour. 

Pale Bluwe.—Prepare a dye-bath with 10 lb. salt, 3 Ib. 
soda, 3 oz. diamine blue 3 R. Work for one hour at the 
boil, then lift, wash and dry. 

Sky Blwe—Prepare a dye-bath with 2 lb. Titan como G, 20 
lb. common salt, 2 oz. acetic acid. Work at the boil for half 
an hour, then lift, wash and dry. 

Bright Blwe.—Prepare the dye-bath with 1} lb. Chicago blue 
6 B, 20 lb. Glauber’s salt, 3 lb. soap. Work at the boil for 
one hour, then lift, wash and dry. 

Pale Sky Blue.—Make the dye-bath with 1 oz. Chicago 
blue 6 B, 10 lb. Glauber’s salt, 2 lb. soap. Work at the 
boil for one hour, then lift, wash and dry. 

Sky Bluwe.—Prepare the dye-bath with 1 lb. Diamine sky 
blue F F, 1 Ib. Turkey-red oil, 20 lb. Glauber’s salt. Dye 
at the boil for one hour. 

Dark Blue.—Prepare the dye-bath with 24 lb. Diamineral 
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blue R, 24 lb. Diamine deep black Cr, 1 lb. Turkey-red oil, 
40 lb. Glauber’s salt. Dye at the boil for one hour. 

Dark Blue-—Prepare the dye-bath with 3 lb. Triamine 
black B, 15 Ib. Glauber’s salt, in 50 gallons of water. Enter 
at 150° F., and boil for one hour. Allow the goods to remain 
until the water is cold, when the dye-bath will be completely 
exhausted. 

Blue.—Prepare the dye-bath with 2 lb. Diamine steel blue it 
2.1b. soda, 15 lb. Glauber’s salt. Dye at the boil for one hour. 

Blue.—Prepare the dye-bath with 4 lb. Diamine blue BG, 
2 lb. soda, 20 lb. Glauber’s salt. Dye at the boil for one 
hour. In shade this is very similar to that got with Diamine 
brilliant blue G, which however should be used for light 
shades on account of its brightness. For deep shades 
Diamine blue B G, is preferable, because of its greater 
tinctorial power. 

Light Indigo Blwe.—Prepare the dye-bath with 1 lb. Para- 
mine indigo blue, 2 lb. soda, 20 lb. Glauber’s salt. Enter 
at about 150° F., and dye at the boil for one hour. 

Navy Blue.—Prepare the dye-bath with 4 lb. Paramine 
navy blue R, 2 lb. soda, 20 lb. Glauber’s salt. Hnter at 
about 150° F., and dye at the boil for one hour. 

Blue.—Prepare the dye-bath with 1 lb. Paramine navy 
blue R, 2 lb. soda, 20 lb. Glauber’s salt. Enter at about 150° 
F., and dye at the boil for one hour. 

Navy Blue.—Prepare the dye-bath with 4 lb. Benzo chrome 
black blue B, 15 lb. Glauber’s salt, 3 Ib. soda. Work at the 
boil for one hour ; lift, rinse and dry. 

Grey Blue.—Prepare the dye-bath with 2 lb. Paramine 
blue black S, 2 lb. soda, 20 lb. Glauber’s salt. Enter at 
150° F., and dye for one hour at boil. 

Blue.—Prepare the dye-bath with 1 lb. Paramine blue B, 
2, lb. soda, 20 lb. Glauber’s salt. Enter at about 150° F., 
and dye at the boil for one hour. 
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Slate Blwe.—Prepare the dye-bath with + 1b. Diamine black 
B H, { oz. Diamine fast yellow B, 2 lb. soda, and 10 Ib. 
Glauber’s salt. Dye at the boil to shade. 

Deep Biwe.—Use 34 lb. Diamine blue B X, $ lb. Oxydiamine 
black N, 3 lb. soda and 20 Ib. Glauber’s salt at the boil for 
one hour. 

Blue.—Dye at the boil for one hour with 14 Ib. Diamine sky 
blue, 2 oz. Diamine green B, 2 lb. soda and 10 Ib. Glauber’s 
salt. 

Navy.—Dye with 1 lb. Dianil dark blue R, 8 oz. Dianil 
black C R, 5 lb. soda and 20 lb. salt at the boil for one hour. 

Dark Navy.—Use 2 lb. Dianil blue B, 2 lb. Dianil dark blue 
R, ¢ lb. Dianil black C R, 2 lb. soda and 25 Ib. salt, working 
at the boil for one hour. 

Deep Biue.—Dye with 34 lb. Diamine blue black E, 5 lb. 
soda and 20 lb. Glauber’s salt at the boil for one hour. 

Deep Blue.—Dye with 3 lb. Zambesi black B R, 3 Ib. soda 
and 20 lb. Glauber’s salt at the boil for one hour. 

Dark Navy.—Use 3 lb. Dianil dark blue R, 3 Ib. caustic 
soda 70° T'w., and 25 lb. salt, working at the boil for one hour. 

Violet Blwe.—Dye with 3 lb. Dianil dark blue 3 R and 25 
Ib. salt at the boil for one hour. 

Bright Blue.-—Use 1 lb. Dianil blue B, and 20 lb. salt, 
working at the boil for one hour. 

Full Blwe.—Dye with 3 lb. Brilliant azurine 5 G, 5 Ib. 
common salt, 5 lb. phosphate of soda and 2 lb. soap at the 
boil for one hour. 

Dark Blue.—Dye with 3 Ib. Erie blue B X, 3 lb. soda and 
and 20 lb. Glauber’s salt at the boil for one hour. 

Pale Blue.-—Dye with 1 lb. Chicago blue 6 B, 3 Ib. soda 
and 20 lb. salt at the boil for one hour. 

Deep Blue.—Dye with 14 lb. Oxydiamine black A, 2 lb. 
Diamine deep blue R, 3 lb. soda and 20 Ib. Glauber’s salt at» 


the boil for one hour. 
fi 
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Blue.—Dye with 6 0z. Diamine blue 3 B, 1s 02. Diamine 
sky blue F F, 3 Ib. soda and 10 Ib. Glauber’s salt. 

Navy.—Dye with 4 lb. Diamine new blue R, 3 lb. soda and 
20 lb. Glauber’s salt at the boil for one hour. 

Dark Navy.—Dye with 1} lb. Diamineral blue R, 3 lb. soda 
and 20 lb. Glauber’s salt at the boil for one hour. 

Sky Blwe.—Prepare the dye-bath with 6 oz. Diamine sky 
blue F F, 3 Ib. soda and 10 lb. Glauber’s salt, working at the 
boil for one hour. 

Dark Blue.—Use in the dye-bath 3 lb. Diamine blue R W, 
9 Ib. soda and 20 lb. Glauber’s salt, working at the boil for 
one hour. 

Dark Blue-—Prepare the dye-bath with 3 Ib. Triamine 
black B T, and 15 lb. Glauber’s salt ; work at the boil to 
shade. 

Blue.—Use 2 lb. Direct indigo blue and 15 |b. Glauber’s 
salt; work at the boil. 

Bright Blwe—Use in the dye-bath 3 Ib. Titan como S$ N, 
2 lb. acetic acid and 20 lb. salt, working at the boil for one 
hour. 

Turquoise Blue—Dye with 1 lb. Diamine sky blue, 1 oz. 
Diamine fast yellow B, 2 lb. soda and 10 Ib. Glauber’s salt, 
working at the boil to shade. 

Dark Navy.—Use 4 lb. Titan navy R, and 20 lb. salt at the 
boil for one hour. 

Green Blue.—Dye with 1 lb. Dianil blue G, 23 02. Dianil 
yellow G, 1 lb. soda and 20 Ib. salt at the boil for one hour. 

Many more formule could have been given, but the above 
will perhaps suffice; they include all the best of the direct 
blues. Paler tints of blue may be got by using from 1 to 2 
per cent. of any of these blues and also of the many direct 
blacks now on the market. The direct blues as a rule have a 
good degree of fastness to light. 

Lilac.—Prepare a dye-bath with } lb. Hessian brown 2 M, 
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1 oz. Azo mauve A M, 1 Ib. soap, 2 lb. soda, 10 Ib. salt. 
Work at the boil for one hour, then lift, wash and dry. 

Plum.—Dye with 3 lb. Oxydiamine violet G, 3 lb. soda and 
20 Ib. salt. 

Dark Plum.—Use in the dye-bath 3 lb. Oxydiamine violet 
B, 3 lb. soda and 20 lb. Glauber’s salt, working at the boil. 

Violet.—Make the dye-bath with ? lb. Oxydiamine violet 
B, 1 lb. soda and 10 lb. Glauber’s salt, and dye at the boil 
to shade. 

Violet—Dye with 12 oz. Dianil blue 4 R, 2 oz. Dianil 
blue B and 10 lb. salt at the boil. 

Lilac.—Dye with 14 oz. Diamine rose G D, ? oz. Diamine 
sky blue F F, 1 lb. soda and 10 lb. Glauber’s salt at the boil 
to shade. 

fied Violet.—Make the dye-bath with 4 lb. Diamine violet 
N, $ oz. Diamine brilliant blue G, 1 Ib. soda and 10 lb. 
Glauber’s salt, working at the boil. 

Red Violet—Dye with 1 lb. Diamine violet N, 1 Ib. soda 
and 10 lb. Glauber’s salt. 

Bright Red Lilac—Dye with 12 Ib. Erika B N, 4 oz. 
Chicago blue 4 R, 3 lb. soda and 20 Ib. Glauber’s salt at the 
boil. 

Grey Lilac.—Dye with 12 oz. Neutral grey G, 3 oz. erika 
BN, 1 lb. soda and 10 lb. Glauber’s salt at the boil for one hour. 

Pale Lilac.—Dye with 24 oz. Dianil claret B, 24 oz. Dianil 
blue 4 R, and 10 lb. galt. 

Light Plum.—Dye with 10 oz. Dianil claret B, 10 oz. 
Dianil blue and 20 Ib. salt. 

Dull Lilac—Dye with } lb. Diamine brown V, 1 lb. soda 
and 10 lb. Glauber’s salt. 

Heliotrope.—Dye with 4 oz. Heliotrope 2 B, 1 lb. soda and 
10 lb. Glauber’s salt. 

Plum.—Dye with 3 lb. Congo Corinth B, 3 lb. soda and 
10 lb. Glauber’s salt. 
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Dull Violet—Use in the dye-bath 14 lb. Chicago blue 4 R, 
14 oz. Erika B N, 3 lb. soda and 20 Ib. Glauber’s salt, 
working at the boil for one hour. 

Red Lilac—Dye with 6 oz. Oxydiamine violet G, 2 oz. 
Oxydiamine violet B, 1 lb. soda and 10 lb. Glauber’s salt at 


— the boil for one hour. 


Violet—Dye with 8 oz. Diamine violet N, 2 oz. diamine 
blue 3 R, 1 lb. soda and 10 lb. Glauber’s salt. 

Fawn Drab.—Prepare a dye-bath with 1 Ib. Cachou de laval, 
1 oz. Benzo purpurine B. Enter the cotton into this bath in 
the cold and heat to the boil, taking about one hour for the 
operation, then add 4 lb. common salt and boil for three- 
quarters of an hour longer; lift, wash and dry. 

Pale Olive Brown—The dye-bath is made with 1 lb. 
Diamine bronze G, 1 oz. Cotton brown N, 3 oz. Diamine gold, 
5 lb. soda, 15 lb. Glauber’s salt. Work at the boil for one 
hour, then lift, wash and dry. 

Red Brown.—Prepare a dye-bath with 1# lb. Cotton yellow, 
4 lb. Hessian brown 2 BN, 2 lb. Diamine black R O, 1 |b. 
soda, 2 Ib. salt. Enter the goods at 180° F., then raise to the 
boil and work to the shade; lift, wash and dry. 

Brown Drab—Prepare a dye-bath with 4 lb. Cotton brown 
N, 2 oz. Diamine yellow N, } oz. Diamine black B O, 15 lb. 
phosphate of soda, 3 lb. soap. Work at the boil for one 
hour. 

Gold Brown.—Prepare the dye-bath with 164 oz. Toluylene 
orange G, 94 oz. Toluylene orange R, 4% 0z. azo mauve, 
24 lb. soap, 5 lb. soda. Dye at the boil for one hour. 

Chestnut Brown.—Prepare a dye-bath with 10 lb. common 
salt, 2 lb. Benzo brown G, 4 lb. Benzo azurine G, $ lb. 
Chrysophenine. Enter the goods at 150° F., raise to the boil 
and dye boiling for one hour. | 

Purple Brown.—Prepare a dye-bath with 10 lb. common 
salt, 2 lb. Benzo brown N B, 1 lb. Azo violet. Enter the 
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cotton at 150° F., raise to the boil and dye boiling for an 
hour ; lift, wash and dry. 

Brown. — Prepare a dye-bath with 5 lb. soda, 10 lb. 
Glauber’s salt, 12 oz. Chrysamine, 1 oz. Benzo purpurine, 
64 oz. Benzo azurine. Dye at the boil for one hour, rinse 
and dry. The brown thus got is fast to washing. 

Dark Chestnut Brown.—Prepare a dye-bath with 10 lb. 
salt, 3 lb. Benzo brown N B X, raise to 150° F., enter goods, 
heat to boil, and work for one hour; lift, rinse and dry. 

Dark Brown.—Prepare a dye-bath with 20 oz. Glauber’s 
salt per gallon of water used, 24 lb. soap, 14 lb. Diamine 
black R O, 2 lb. Cotton brown N. Enter the yarn at 180° 
F’., give three turns, raise temperature to boil, and work to 
shade ; lift, rinse and wash. 

Gold Brown.—Prepare the dye-bath with 4 lb. Titan gold, 
50 lb. salt. Work at the boil for thirty minutes, then lift, 
wash and dry. The dye-bath is not exhausted, only about 
3 lb. of the colour being taken up by the cotton. It may, 
therefore, be kept for further lots, adding 3 lb. more colour 
and about 20 lb. more salt for each batch of cotton, or if it 
is not desired to keep the bath, add less colour to start 
with, and towards the end of the operation add more salt. 

Brown.—Prepare the dye-bath with 4 lb. Paramine brownG, 
20 lb. Glauber’s salt, 2 lb. soda. Dye at the boil for one hour. 

Light Brown.—Prepare the dye-bath with 3 lb. Diamine 
catechine G, 3 lb. soda; 15 lb. Glauber’s salt. Dye at the 
boil for one hour. | 

Dark Brown.—Prepare the dye-bath with 5 lb. Diamine 
catechine B, 3 lb. soda, 15 lb. Glauber’s salt. Dye at the 
boil for one hour. 

Dark Drab.—Prepare the dye-bath with 1 lb. Titan brown 
Y, 3 oz. Columbia green, 32? oz. Diamine bronze, 17 lb. 
Glauber’s salt. Work at the boil for. one hour, then lift, 
wash and dry. 
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Pale Brown.—The dye-bath is made with 2 lb. Mikado 
orange 4 R, 3 oz. Benzo fast grey, 30 lb. Glauber’s salt. 
Work at the boil for one hour, then lift, wash and dry. 

Gold Brown—Make a dye-bath with 1 lb. Titan gold, 50 
Ib. common salt. Enter at the boil, work for an hour, then 
_ lift, wash and dry. Keep the bath for another lot of goods ; 
it will only require the addition of about 14 oz. of colour 
and 10 lb. salt. 

Buff Brown.—Make the dye-bath with ? lb. Titan gold, 
1 Jb. Titan brown R, 5 oz. Titan blue 38 B, 40 lb. common salt. 
Work at the boil to shade, then lift, wash and dry. 

Deep Chestnut Brown.—Make the dye-bath with 3 lb. Titan 
brown R, 14 lb. Titan blue R, 25 lb. common salt. Work at 
the boil for an hour, then lift, wash and dry. 

Light Seal Brown.—Make the dye-bath with 10 lb. salt, 
2 lb. soda, 14 oz. Oxyphenine, ? lb. Atlas red R, 6 oz. Diamine 
blue BX. Work at the boil to shade, then lift, wash and dry. 

Orange Brown.—Make a dye-bath with 10 lb. salt, 2 lb 
soda, 14 oz. Oxyphenine, 1 lb. Atlas red R, 1 oz. Diamine blue 
BX. Work at the boil to shade, then lft, wash and dry. 

Pale Nut Brown.—Use in the dye-bath 44 oz. Diamine 
catechine G, 1 oz. Diamine brown M, 1 oz. Diamine catechine 
B, 2 lb. soda and 10 lb. Glauber’s salt, working at the boil 
for one hour. 

Walnut Brown.—Dye with 1 lb. Diamine brown M, 3 oz. 
Diamine orange G, 2 oz. Diamine black H W, 2 lb. soda and 
10 lb. Glauber’s salt at the boil for one hour. 

Black Brown.—Use in the dye-bath 3 lb. Diamine brown 
M, # lb. Diamine blue black R, 3 lb. soda and 20 lb. Glauber’s 
salt, working at the boil. 

Reddish Brown.—Dye with 2 lb. Dianil brown R, 5 Ib. salt 
and 5 lb. phosphate of soda at the boil for one hour. 

Chocolate Brown.—Dye with 2 lb. Dianil brown T, 5 Ib. 
phosphate of soda and 5 lb. salt at the boil for one hour. 
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Dark Brown.—Dye with 2 lb. Dianil dark brown, 5 |b. salt 
and 5 lb. phosphate of soda at the boil for one hour. 

Light Brown.—Prepare the dye-bath with 5 lb. Diamine 
catechine G, 3 lb. soda and 15 lb. Glauber’s salt. 

Brown.—Dye with 24 lb. Cotton brown N, 4 oz. Diamine 
black H W, 2 lb. soda and 20 lb. Glauber’s salt at the boil for 
one hour. 

Dark Walnut Brown.—Make the dye-bath with 3} Ib. 
Diamine brown M, 6 oz. Diamine catechine B, 6 oz. Diamine 
red 5 B, 2 lb. soda and 20 lb. Glauber’s salt ; work at the boil. 

Dark Chestnut Brown.—Dye with 24 lb. Dianil brown R, 
1 lb. soda and 20 Ib. salt at the boil. 

Dark Brown—Dye with 2 |b. Dianil brown 3 G O, 2 |b. 
Dianil brown B D, 1 lb. Dianil red 4 B, 3 lb. soda and 25 lb. 
salt at the boil for one hour. 

Brown.—Prepare the dye-bath with 5 Ib, Mikado brown 
M and 25 lb. salt; work the cotton in this at the boil for 
one hour. 

Nut Brown.—Use in the dye-bath 24 lb. Benzo brown G 
and 15 lb. salt, working at the boil. © 

Dark Brown.—Use in the dye-bath 3 lb. Benzo brown N B 
and 15 lb. Glauber’s salt, working at the boil. 

Dark Brown.—Make the dye-bath with 4 lb. Diphenyl 
brown BN, 10 lb. Glauber’s salt and 4 Ib. soap, working at 
the boil to shade. 

Black Brown.—Use in the dye-bath 24 lb. Dianil brown 
3G O, 14 lb. Dianil brown G, # Ib. Dianil dark blue R, 3 |b. 
soda and 25 lb. salt. 

Dark Brown.—Dye with 14 lb. Zambesi black D, 14 lb. 
Brilliant orange G, 3 lb. soda and 20 lb. Glauber’s salt at 
the boil to shade. 

Gold Brown.—Dye with 2 lb. Curcumine §, 1 lb. Columbia 
orange R, 5 oz. Columbia black F B, 3 lb. soda and 15 Ib. 
Glauber’s salt at the boil. 
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Dark Chestnut—Dye at the boil with 2 lb. Columbia 
Orange R, 8 oz. Columbia black F B, 2 lb. soda and 10 lb. 
Glauber’s salt. 

Sage Brown.—Dye with 1 lb. Zambesi black D, 1 Ib. 
Curcumine §, { lb. Diamine orange G D, 3 Ib. soda and 
30 lb. Glauber’s salt at the boil. 

Deep Brown.—Dye 34 lb. Diamine brown M, { lb. Oxy- 
diamine orange G, } lb. Diamine black H W, 3 lb. soda and 
20 lb. Glauber’s salt at the boil. 

Chestnut.—Dye with 24 lb. Diamine brown G, # lb. Oxy- 
diamine orange R, 3 lb. soda and 20 lb. Glauber’s salt. 

Pale Walnut Brown.—Dye with 34 lb. Diamine brown M, 
? lb. Oxydiamine orange G, 14 oz. Diamine black B H, 3 lb. 
soda and 20 lb. Glauber’s salt. 

Various other browns may be obtained by combining the 
various direct browns together or with other direct dyes. The 
use of a yellow or orange will brighten them; that of a red 
will redden the shade; the addition of a dark blue or a 
black will darken the shade considerably. It may be useful 
to remember that a combination of red, orange and blue or 
black produces a brown, and by using various proportions a 
great range of shades can be dyed. 

Black.—Prepare a dye-bath with 6 lb. Diamine black 
R O, 2 oz. Thioflavine §, 2 lb. soap, 10 lb. salt. Enter 
the cotton at the boil and dye for one hour; lift, wash and | 
dry. 

Biack.—Prepare the dye-bath with 5 lb. Direct deep black 
E extra, and 4 to 14 oz. common salt per gallon of water. 
Dye at the boil for one hour. 

Deep Black.—Prepare the dye-bath with 54 lb. Diamine 
deep black R B, 2 lb. soda, 20 lb. Glauber’s salt. Dye at the 
boil for one hour; lift, wash and dry. 

Black.—Prepare the dye-bath with 5 lb. Direct triamine 
black G X, 15 Ib. Glauber’s salt. Dye for one hour at the 
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boil; lift, rinse and dry. In working for from two to three 
hours the dye-bath will exhaust completely. 

Black.—Prepare the dye-bath with 5 lb. Oxydiamine black 
A, 20 lb. Glauber’s salt, 2 lb. soda. Dye at the boil for one 
hour. 

Black.—Prepare the dye-bath with 6 lb. Pluto black B. Dye 
at the boil for one hour with the addition of 3 to 11 oz. 
Glauber’s salt, 4 to ? oz. soda ash per gallon of liquor. To 
develop the shade it is necessary to dye in a boiling liquor. 

Black.— Use 2% lb. Diamine jet black Cr, 24 lb. Diamine 
jet black R B, 2 Ib. soda, and 20 lb. ‘Glauber’ s salt, working 
at the boil for one hour. 

Black.—Use 6 lb. Oxydiamine black N R, 2 lb. soda and 
20 lb. Glauber’s salt, working at the boil for one hour. 

Black.—Use 6 lb. Columbia Black F B B, 3 lb. soda and 
20 lb. Glauber’s salt, working at the boil to shade. 

Besides the blacks given in the above recipes, there are 
other brands which are used in the same way, and vary 
slightly in the shade of black they give. 

All the direct blacks require working in strong baths to 
give anything like black shades; they all have, more or less, 
a bluish tone, which can be changed to a jetter shade by 
the addition of a yellow or green dye in small proportions, 
which has been done in one of the recipes given above. 

By coupling, chroming or developing, the direct blacks 
can be made to give full, deep and fast blacks, and examples 
of their use in this manner will be found in following sections. 

By using all the direct blacks in proportions varying from 
4 to 1 per cent. of dye-stuff to the weight of the cotton they 
give greys of various tints and depths; a few examples of 
such greys will now be given. 

Blue Grey.—Prepare the dye-bath with 4 lb. Oxydiamine 
black A, 1 lb. soda, 10 lb. Glauber’s salt. pen at the boil 
for one hour. 
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Bright Grey.—Prepare a dye-bath with 44 oz. Azo mauve 
A M, 14 oz. Direct yellow G, 3 lb. soda, 15 lb. common 
salt. 

Silver Grey—Prepare the dye-bath with 4 oz. Neutral grey 
G, 10 lb. sulphate of soda. Work at the boil to shade, then 
lift, wash and dry. 3 

Slate.—Dye in a bath with } lb. Diamine black B H, 3 oz. 
Diamine bronze G, 15 lb. Glauber’s salt at the boil for 
three-quarters of an hour. 

Bronze Grey.—Prepare a dye-bath with 4 lb. Diamine 
bronze G, 15 lb. Glauber’s salt, 3 lb. soap. Enter at about. 
160° F., raise to boil and work for one hour ; lift, wash and 
dry. 

Dark Slate-—Prepare a dye-bath with 10 lb. Glauber’s. 
salt, 14 lb. soap, 1 lb. Diamine black R O, 2 lb. Cotton brown 
N. Heat to about 150° F. Enter the goods, work for a 
short time, then raise to the boil and work for one hour ; lift, 
wash and dry. 

Green Grey.—Prepare a dye-bath with 10 lb. Glauber’s. 
salt, 1 lb. Diamine black R O, { oz. Thioflavine §. Enter at 
from 150° Tw. to 180° F., raise to boil and dye for one hour ; 
wash and dry. 

Light Slate.-—Prepare a dye-bath containing 2} lb. soap, 
15 lb. Glauber’s salt, 6 oz. Diamine black R O, $ oz. thioflavine 
S. Enter cotton at 140° F., work a little, then heat to boil 
and dye to shade ; lift, wash and dry. 

Grey.—Prepare the dye-bath with 4 lb. Diamine grey G, 
} oz. Diamine scarlet B, 1 lb. soda, 1 Ib. soap, 5 lb. Glauber’s 
salt. Dye for one hour at the boil. 

Light Grey.—Prepare the dye-bath with 1 lb. Diamine grey 
G, 1 lb. soda, 1 lb. soap, 5 lb. Glauber’s salt. Dye for one 
hour at the boil; lift, rinse and dry. 

It may be convenient here to deal with the question of 
the fastness of the direct dyes to such influences as light, air, 
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acids, alkalies, washing and soaping, that have a very material 
influence on the use of these dyes in dyeing various fabrics. 
This matter can only be dealt with here in very general terms, 
for space is limited and the dyes are too numerous for detailed 
mention. They vary very greatly in degrees of fastness, some 
are absolutely fast to all influences; the blacks are among 
the fastest, generally these resist washing and soaping, stand 
acids well and are fast to alkalies, light however affects 
them more or less, though they cannot be reckoned fugitive 
colours. The few direct greens known are good colours ; 
they stand washing, soaping and light well, but they are 
affected by acids and alkalies. The blues vary very much, 
generally they stand soaping and have a fair degree of fast- 
ness to light, acids have but little action, alkalies tend to 
redden the shade, while heat also affects them. The direct 
browns are very variable; they are in general not fast to 
light ; they stand washing and soaping and resist alkalies, 
but are altered by acids slightly. The yellows rank among 
the fastest of colours to light and washing and soaping ; acids 
have but little effect ; they are reddened by alkalies. Among 
the reds there is great variation in properties, generally they 
are not fast to lght, standing washing and soaping well and 
resisting weak alkalies ; some of them, such as the Benzo pur- 
purines and Congo reds are very sensitive to acids, being 
turned blue with very weak acids, but on washing or soaping 
the original colour comes back ; others, like the Titan reds, 
Diamine reds and Delta purpurines are not so sensitive, but 
these are affected by moderately strong acids; there are one 
or two reds like Benzo fast scarlet 4 B S and Purpuramine 
D H, which are fast to acids. The depth of shade which is 
dyed has some considerable influence on the degree of fast- 
ness, the deeper shades of a colour are always faster than 
the paler shades, particularly as regards light, a difference 
of > per cent. of dye-stuff has been known to make a very 
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appreciable degree of difference as regards the fastness of a 
colour to light. 

In dyeing cotton with all the direct dyes, it is found that 
the whole of the dye-stuff is not removed from the dye-bath, 
how much is taken up by the cotton, and the depth of the 
shade which is dyed upon the cotton chiefly depends upon 
three factors :— 


(1) Volume of water used. 
(2) Quantity of saline salts used. 
(3) Degree of affinity of the dye-stuff for the fibre. 


There may also be some minor factors such as tempera- 
ture at which the dyeing is carried on, the character and 
condition of the fabrics being dyed, etc. 

The volume of water used in making the dye-bath has a 
very great influence upon the amount of dye taken up by 
the cotton, the greater the volume of water the less dye is 
absorbed and the paler the colour which is produced upon 
the fibre. It is therefore important to use as little water 
as possible in making up the dye-bath, indeed, for anything 
like good results to be obtained with some dyes, especially 
those of the sulphur series like Vidal black, Immedial blacks, 
Katigen browns, Cross-dye blacks, Amidazol blacks, etc., it is 
necessary to employ what is called a short bath, that is mak- 
ing it as strong as possible. The proportion of water with 
such dyes should not exceed fifteen times the weight of the 
cotton being dyed, that is, for every pound of cotton, 14 gallons 
of water can be allowed. This will suit the dyeing of yarns 
and loose fabrics like knitted stockings and hosiery goods very 
well. In the case of dyeing piece goods on a jigger or con- 
tinuous dyeing machines even stronger liquors can be used 
with advantage. With some of the older, direct dyes like 
Congo red, Benzo azurine, Diamine scarlets, the proportion of 
water may be increased to twenty times the weight of the 
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cotton. In any case the quantity of water used should not 
exceed twenty-five times the weight of the cotton. 

The second factor, the quantity of saline salts, like Glauber’s 
salt, soda, borax, etc., added in the dyeing, is not without 
influence, generally the more that is added the more dye 
there is left in the bath, but here again much depends upon 
the salt and the colouring matters used. Some salts, more 
particuiarly Glauber’s salt and common salt, tend to throw 
some dye-stuffs out of the bath, and so the more there is used 
of them the deeper the shade produced on the fabric. It is 
quite impossible, having regard to the scope of this book, to 
deal with this question in detail. The dyer should ascertain 
for himself the best salts and the best proportions of these to 
use with the particular dyes he is using. The recipes given 
above will give him some ideas on this point. 

The third factor, the degree of affinity of the dye for the 
cotton fibre, has some influence on the depth of shade which 
can be dyed from any given strength of the dye-bath. There 
is a very considerable difference among the direct dyes in this 
respect. There are some which have a fair degree of affinity, 
while there are others which have but little affinity, and 
while in the former case there is little dye left in the bath, 
in the latter case there is a good deal. When dyeing plain 
shades with single dye-stuffs this is not of much moment, 
because if the bath be kept for further use, as will be spoken 
of presently, the bath may be brought up to its original 
strength by adding a proportionate amount of dye-stuff, but 
when compound shades are being dyed, using two or more 
dyes, then this feature has some influence, for they will 
not be absorbed by the fibre in the same proportion as 
they were put in the bath, and so when making up the 
dye-bath for the second lot, and adding the same proportion 
of dyes, the shade which is produced will not be quite the 
same, for the first lot of cotton in taking up the dyes in vary- 
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ing quantities has altered their relative proportions, and so 
the bath for the second lot of cotton will actually contain 
more of one dye than did the first bath, and the influence of 
this excess of the one constituent will show itself in the 
shade ultimately dyed. The more lots of cotton there are 
dyed in the bath the greater will this influence be. The 
dyer must by practical experience find out for himself in 
what direction this feature of the direct dyes exerts its in- 
fluence on the particular dyes he is working with and make 
due allowance. 

It is found in practice that from one-fourth to one-half of 
the original weight of dye-stuff is left in the bath, and in order 
to be as economical as possible a custom has arisen of keeping 
the bath and using it again for dyeing further lots of cotton. 
In thus making a continuous use of dye-baths it is important 
in preparing the baths, for the next lot of cotton to add first 
the requisite quantities of dye-stuffs, how much will depend 
upon the factors and conditions already detailed, but from 
one-half to three-fourths of the original quantities are added. 
Practical experience alone is the guide to be followed. 

Having added the dye-stuff, then sufficient water must be 
added to bring up the volume of the bath to the proper amount, 
for it will have lost some. The loss of water arises from two 
sources: first there is the evaporation, which always occurs 
when dye-baths are heated up, and, second, there is the mech- 
anical loss due to its absorption by the material which is being 
dyed. When.-a piece of cotton or other textile fabric is 1m- 
mersed in a dye liquor it absorbs mechanically some of it, and 
this amount may be roughly put down as about its own weight; 


thus 100 lb. weight of cotton will take up 10 gallons of liquor 


and carry that quantity out of the bath. To some extent 
this may be minimised by a previous wetting out of the 
cotton, which will then have in it as much liquor as it will 
take up, and so practically no more will be taken up from the 
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| 


CONTINUOUS WORKING IN DIRECT COTTON DYEING. 111 


dye-bath. Any loss of volume which may thus occur can be 
remedied by the addition of water. 

The dye-baths containing in solution, in addition to the 
dye-stuff, salt, or Glauber’s salt, or any other added substance, 
the cotton in taking up the dye liquor will of course take up 
some of these in proportion to the volume of liquor absorbed. 
The amount may range from 4 oz. to 1 lb. per gallon of liquor, 
and if 100 lb. cotton is being dyed and takes up from 10 to 
15 gallons of liquor, it is obvious that it must absorb from 3 
to 10 lb. of saline matter, and as the salinity of the dye liquor 
is of some importance in dyeing direct colours, in making up 
the, bath for the next lot of cotton this must be allowed for 
and suitable additions made. In order to do this properly it 
is a good plan to rely upon the T'waddell. 

The dyer should take the Twaddell of his bath before use 
and always make up his baths to that strength. This will be 
found to range from 3° to 12° Tw. 

Thus, for instance, a dye-bath made from 120 gallons of 
water with 20 lb. to 25 lb. common salt or Glauber’s salt 
with the dye-stuffs will stand at 4° Tw., one made with 50 lb. 
common salt or Glauber’s salt at 8° Tw., while one which is 
made with 80 lb. to 100 lb. salt will stand at 12° to 13° Tw. 
If the dyer always maintains his liquors at one uniform 
degree T'waddell he can invariably depend upon getting uni- 
form shades from his dye-baths. This uniform strength is 
attained by adding more salt or more water as the case may © 
require. 

Of course the continuous working of dye-baths cannot 
go on for ever; sooner or later the baths become thick and 
dirty, and then they must be thrown away and a new bath 
started. 
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(2) Direct DyrING FoLLOWED BY FIXATION WITH 
METALLIC SALTS. 


It is an acknowledged principle in dyeing that to produce 
colours fast to washing, soaping and rubbing, there must be 
produced on the fibre an insoluble coloured substance. Now 
as the direct dyes do not essentially produce such insoluble 
bodies when dyed on the cotton, the colours they form 
are not always fast to washing and soaping. It has been 
ascertained, however, that some of the direct dyes, eg., 
Benzo azurine, Chicago blue, Catechu browns, Diamine blues, 
Diamine browns, etc., are capable of uniting with metallic 
bodies to form insoluble colour lakes, and this combination 
can take place on the fibre. Fast shades may be dyed with 
the dye-stuffs named above, and with others of this group, 
by first dyeing them in the usual way, then passing through 
a boiling bath containing bichromate of potash or copper 
sulphate, either together or separately. The two fixing 
agents here named have been found to be the best, although 
others, as, for instance, zinc sulphate, chromium fluoride and 
iron sulphate have been tried. With some dyes there is 
little or no alteration in shade, but in others there is scme 
change, thus the blues as a rule tend to become greener 
in tone, and browns also tend to acquire a greener tone 
and deeper shade. The treated shades thus obtained are 
notable for considerable fastness to washing, soaping and 
light. It is to be noted that bichromate of potash exercises 
both a fixing and an oxidising action on dye-stulfs, hence 
it is needful to use it with some degree of caution and 
not in too great an amount, otherwise with some dyes there 
is a risk of over-oxidation, and in consequence poor shades 
will be developed. The following recipes will serve to show | 
what dyes may thus be used, and the colours that can be 
obtained with them. 
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Dark Fed.—Use in the dye-bath 3 lb. Diamine fast red F. 
3 lb. soda and 20 lb. Glauber’s salt, work at the boil for one 
hour, then lift, rinse and pass into a boiling bath containing 
3 lb. fluoride of chromium for ten to fifteen minutes, then lift, 
rinse and dry. By using 1 lb. of the dye-stuff in the same 
way a light red shade is got. 

Orange.—Dye at the boil for one hour with 1 Ib. Chrys- 
amine G, 3 lb. soap and 10 lb. Glauber’s salt, then rinse 
and fix in a fresh boiling bath with 1 Ib. bichromate of 
potash, 3 lb. sulphate of copper and 2 Ib. acetic acid. 

Yellow.—Dye with 34 lb. Diamine yellow N, 3 lb. soap 
and 15 lb. phosphate of soda, then fix with 4 lb. fluoride of 
chromiuin. | | 

Gold Yellow. — Prepare the dye-bath with 3 lb. Benzo 
chrome brown 5 G, 1 lb. soda ash, 12 lb. Glauber’s salt. 
Dye at the boil for one hour and rinse. This gives an 
orange brown. To get the yellow shade, afterwards chrome 
with 3 Ib. bichromate of potash, 3 Ib. sulphate of copper, 1 lb. 
acetic acid, in a fresh bath. Enter at about 130° F., bring to 
the boil, and boil for half an hour. 

Pale Leaf Green.—Dye with 3 lb. Dianil yellow 3 G, 1 Ib. 
Dianil yellow R, 1 lb. Dianil blue G, and 20 lb. salt, then fix 
with 3 Ib. copper sulphate and 2 Ib. acetic acid. 

Leaf Green.—Dye with 3 lb. Dianil yellow 3 G, 3 Ib. Dianil 
blue G, and 20 Ib. salt, fixing with 4 Ib. copper sulphate and 
2 lb. acetic acid. 

Dark Green.—Dye with 2 lb. Dianil yellow R, 14 1b. Dianil 
dark blue R, 1 Ib. soda and 20 Ib. salt, fixing with 3 Ib. 
copper sulphate. 

Pale Olive Green.—Dye with 23 lb. Diamine fast yellow B, 
17 lb. Diamine blue R W, ? lb. Diamine blue R W, 2 Ib. 
Diamine catechine G; fix with 4 lb. sulphate of copper and 
2 lb. acetic acid. 


Russia Green—Dye with 24 lb. Diamine blue R W, 10 oz. 
8 
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Diamine dark blue B, 2} lb. Diamine fast yellow B, 3 Ib. soda 
and 20 Ib. Glauber’s salt; fix with 4 lb. sulphate of copper 
and 2 lb. acetic acid. 

Blue Green.—Dye with 1? lb. Diamine sky blue F F, 6 02. 
Diamine fast yellow B, 1 lb. soda and 10 lb. Glauber’s salt ; 
fix with 2 Ib. sulphate of copper and 1 Ib. acetic acid. 

Bronze Green.—Use in the bath at the boil 4 Ib. Diamine 
bronze G, 2 lb. soda and 10 Ib. Glauber’s salt, then fix with 
4 lb. fluoride of chromium. | 

Pea Green.—Dye in a boiling bath with % Ib. Diamine sky 
blue F F, 2} lb. Diamine fast yellow A, 1 lb. soda and 10 lb. 
Glauber’s salt, then fix in a fresh bath with 2 lb. sulphate of 
copper and 1 lb. acetic acid. 

Leaf Green—Dye at the boil for one hour in a bath con- 
taining 23 lb. Diamine fast yellow B, 13 lb. Diamine blue 
R W, 7 oz. Diamine catechine B, 2 lb. soda and 20 |b. 
Glauber’s salt, then fix in a new bath with 4 lb. sulphate of 
copper and 2 lb. acetic acid. 

Light Green.—Prepare the dye-bath with 7} oz. Diamine 
blue R W, 5 0z. Diamine orange B, 2 1b. Diamine fast yellow 
B, 1 lb. soda and 10 lb. Glauber’s salt, work at the boil for one 
hour, then treat in a fresh bath with 3 lb. sulphate of copper. 

Olive Green-—Dye with 2} Ib. Chicago blue R W, 15 oz. 
Chrysamine G, 2 lb. soda and 10 lb. Glauber’s salt; fix with 
1 Ib. bichromate of potash, 3 Ib. sulphate of copper and 2 lb. 
acetic acid. 

Pea Green-—Use in the dye-bath 3 lb. Chrysophenine G, 
1 lb. Chicago blue 6 B, 2 lb. soda and 10 Ib. Glauber’s salt, 
working at the boil for one hour, then fix in a fresh boiling 
bath with 3 lb. sulphate of copper and 2 lb. acetic acid. 

Green.—Dye with 2? lb. Chicago blue 6 B, 9 02. Chrysa- 
mine G, 2 lb. soap and 20 lb. Glauber’s salt ; fix with 1 lb. 
bichromate of potash, 3 lb. sulphate of copper and 2 lb. 
acetic acid. 
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Dark Green.—Dye with 14 lb. Diamine green B, 13 
Diamine bronze G, 1 lb. Diamine fast yellow A, 3 lb. oe 
and 20 lb. Glauber’s salt, working at the boil for one hour, 
then lift, rinse and fix in a fresh boiling bath with 8 Ib. 
fluoride of chromium for one to fifteen minutes. 

Dark Bronze.—Use in the dye-bath 24 lb. Diamine bronze 
G, 3 lb. soda and 20 Ib. Glauber’s salt, working at the boil 
for one hour, then lift, rinse and fix with 3 Ib. fluoride of 
chromium as above. 

Dark Blwe.—Prepare the dye-bath with 3 lb. Benzo blue 
R W, 10 Ib. Glauber’s salt; dye for one hour at the boil, 
then treat in fresh bath with 1 Ib. sulphate of copper at the 
boil for half an hour. 

Biue—Dye with 1# lb. Diamine brilliant blue G, 14 |b. 
Diamine sky blue F F, 2 lb. soda and 20 Ib. Glauber’s salt ; 
fix in a bath with 4 lb. sulphate of copper and 2 lb. eee 
acid. 

Light Navy.—Dye with 1 lb. Diamine blue 3 R, 24 Ib. 
Diamine blue R W, 2 lb. soda and 20 Ib. Glauber’s salt ; fix 
with 4 lb, sulphate of copper and 20 lb. acetic acid. 

Bright Navy.—Dye with 4 lb. Diamine brilliant blue Gs 
2 lb. soda and 20 Ib. Glauber’s salt: fix with 4 lb. sulphate 
of copper and 2 lb. acetic acid. 

Biue.— Dye with 3 lb. Chicago blue R W, 3 Ib. soda 
and 20 lb. Glauber’s salt; fix with 3 Ib. sulphate of copper 
and 2 lb. acetic acid. 

Dark Blwe.—Dye with 3 lb. Chicago blue R W, 14 Ib. 
Zambesi black F, 3 lb. soda and 20 Ib. Glauber’s salt ; fix 
with 3 lb. sulphate of copper and 2 Ib. acetic acid. 

Deep Slate Blue.—Dye with 14 lb. Zambesi black F, 14 lb. 
Chicago blue B, 6 oz. Columbia yellow, 3 lb. soda and 
20 lb. Glauber’s salt ; fix with 3 lb. sulphate of copper and 
2 lb. acetic acid. 

Inght Blwe.—Prepare the dye-bath with 2 oz. Diamine 
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sky blue F F, ? oz. Diamine fast yellow A, 4 lb. soda, 2 lb. 
soap and 5 lb. Glauber’s salt; dye for one hour at the boil, 
then treat in a fresh bath with 1} lb. sulphate of copper for 
half an hour. 

Dark Blue.—Prepare the dye-bath with 4 lb. Benzo chrome 
black blue B, 15 lb. Glauber’s salt and 3 lb. soda. Work 
at the boil for one hour, then chrome in a fresh bath with 
1 lb. bichromate of potash, 1 lb. sulphate of copper and 4} lb. 
sulphuric acid. 

Dark Blue. — Dye with 2} lb. Diamineral blue R, 3 lb. 
soda and 20 Ib. Glauber’s salt; fix with 2 lb. sulphate of 
copper, 2 lb. bichromate of potash and 2 lb. acetic acid. 

Turquoise Blue.—Dye with 1 lb. Chicago blue 6 B, 2 |b. 
soda and 10 lb. Glauber’s salt, and fix with 3 1b. sulphate 
of copper and 2 lb. acetic acid. 

Dark Turquoise Blue.—Dye with 3 lb. Chicago blue 4 B, 
2 Ib. soda and 10 lb. Glauber’s salt, and fix with 3 Ib. 
sulphate of copper and 2 lbs. acetic acid. 

Black Blue.—Dye with 4} lb. Diamine dark blue B, 1 Ib. 
Diamine new blue R, 2 lb. soda and 10 lb. Glauber’s salt, 
fixing with 5 Ib. sulphate of copper and 2 lb. acetic acid. 

By mixing together the various Diamine blues a very great 
range of shades can be produced, from pale sky-blue tints to 
the deepest of blues. 

Bright Blue.—Dye with 2} lb. Dianil blue B and 20 Ib. 
Glauber’s salt; fix with 3 lb. of fluoride of chromium. 


Dark Blue. —Dye with 8 lb. Dianil blue B, 1 lb. Dianil - 


dark blue R, 1 Ib. soda and 20 lb. salt, fixing with 3 lb. 
fluoride of chromium. 

Red Violet. —Dye with 1 lb. Dianil blue 4 R and 10 lb, 
salt, fixing with 4 lb. fluoride of chromium. 

Dark Plum.—Dye with 3 lb. Dianil blue 4 R and 15 |b. 
salt, fixing with 4 lb. fluoride of chromium. 

Red Violet-—Dye with 1 lb. Diamine blue 3 R, | lb. soda 
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and 10 lb. Glauber’s salt, fixing with 14 1b. sulphate of copper 
and 1 lb. acetic acid. 

fied Plum.—Use 3% lb. Diamine blue 8 R, 8 Ib. soda and 
20 Ib. Glauber’s salt, fixing with 5 lb. sulphate of copper and 
2 lb. acetic acid. 

Dark Brown.—Prepare the dye-bath with 5 Ib. Diamine 
catechine B, 3 lb. soda and 15 lb. Glauber’s salt and dye at 
the boil for one hour, then treat with 2 lb. sulphate of copper 
and 2 lb. bichromate of potash. 

Brown.—Prepare the dye-bath with 4 lb. Paramine brown C, 
20 lb. Glauber’s salt, 2 Ib. soda and dye at the boil for one 
hour; treat with 3 lb. copper sulphate. 

Light Brown.—Dye at the boil for one hour in a bath con- 
taining 5 lb. Diamine catechine G, 3 lb. soda and 15 |b. 
Glauber’s salt, then treat in a fresh bath with 2 lb. sulphate 
of copper and 2 lb. bichromate of potash. 

Dark Chestnut Brown.—Dye for an hour in a boiling bath 
with 2} lb. Diamine catechine G, 1} 1b. Diamine fast yellow B, 
3 lb. soda and 20 lb. Glauber’s salt; then fix in a fresh 
boiling bath with 2 lb. sulphate of copper, 2 lb. bichromate 
of potash and 2 lb. acetic acid, working for fifteen to twenty 
minutes, then rinsing and drying. 

Brown.—Use 38 lb. Catechu brown G K, 15 lb. Glauber’s 
salt and 4 lb. soap; after dyeing for one hour at the boil 
treat in a fresh boiling bath with 8 lb. copper sulphate. 

Dark Brown.—Dye at the boil for one hour with 3 lb. 
Catechu brown F K, 15 lb. Glauber’s salt and 1 Ib. soap, then 
treat in a fresh boiling bath with 3 lb. copper sulphate. 

Brown.—Prepare the dye-bath with 9 oz. Diamine blue 
RW, 12} oz. Diamine orange B, 1? 1b. Diamine fast yellow B, 
2 lb. soda and 20 lb. Glauber’s salt ; after working for one 
hour at the boil treat in a fresh boiling bath with 4 lb. 
sulphate of copper. 

Brown.—Prepare the dye-bath with 4 lb. Benzo chrome 
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brown 2 R, 20 lb. Glauber’s salt (crystals) and dye at the boil 
for one hour; afterwards treat with bichromate of potash 
and sulphate of copper. 

Nut Brown.—Dye in a bath with 4 lb. Benzo chrome brown 
G and 20 lb. salt, then treat in a fresh bath with 4 lb. 
bichromate of potash, 4 lb. copper sulphate and 1 lb. acetic 
acid. : 

Chestnut Brown.—Dye at the boil for one hour in a bath 
containing 4 lb. Benzo chrome brown R, and boiling bath 
with 4 lb. bichromate of potash, 4 lb. sulphate of copper and 
1 lb. acetic acid. 

Dark Olive Brown.—Dye with 4 1b. Diamine bronze G, 1 lb. 
Diamine orange B, 2 lb. soda and 20 lb. Glauber’s salt; fix 
with 5 lb. sulphate of copper and 2 lb. acetic acid. 

Deep Brown.—Use in the Dye-bath 1? lb. Diamine brown B, 
12 lb. Diamine fast yellow B, 4 oz. Diamine black B H, 3 |b. 
soda and 20 lb. Glauber’s salt. The fixing bath contains 
2. lb. sulphate of copper, 2 lb. bichromate of potash, and 2 lb. 
acetic acid. 

Dark Brown—Dye with 2 lb. Diamine brown M, 1 Ib. 
Diamine fast red F, } lb. Diamine jet black Cr, 3 lb. soda and 
20 lb. Glauber’s salt. The fixing bath contains 2 lb. sul- 
phate of copper, 2 lb. bichromate of potash and 2 lb. acetic 
acid. ? 

Black Brown.—Dye with 1? lb. Diamine dark blue B, ¢ |b. 
Diamine orange B, 1? lb. Diamine fast yellow B, 2 lb. soda 
and 20 lb. Glauber’s salt, fixing with 5 lb. sulphate of copper 
and 2 lb. acetic acid. 

Light Sage Brown.—Dye with 3 Ib. Diamine brown B, 
12 lb. Diamine fast yellow B, 3 oz. Diamine dark blue B, 2 ib. 
soda and 20 lb. Glauber’s salt, fixing with 3 lb, sulphate of 
copper and 1 lb. acetic acid. 

Pale Brown.—Use in the dye-bath 1 lb. Dianil brown 3 GO, 
4 oz. Dianil brown R, 4 oz. Dianil black N, 1 Ib. soda and 20 
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lb. salt, fixing with 1} lb. sulphate of copper and 1 Jb. acetic 
acid. 

Walnut Brown.—Dye with 23 lb. Diamine blue 3 R, 1 Ib. 
Diamine brown M, 2 lb. soda and 20 lb. Glauber’s salt, then 
fix with 5 lb. sulphate of copper and 2 lb. acetic acid. 

Pale Fawn Brown.—Dye with 2 lb. Diamine blue 3 R, 1 |b. 
Diamine brown M, 2 lb. soda and 20 lb. Glauber’s salt, then 
fix with 5 lb. sulphate of copper and 2 Ib. acetic acid. 

Pale Fawn Brown.—Dye with $ lb. Diamine orange B, + |b. 
Diamine fast yellow B, 1 lb. soda and 10 Ib. Glauber’s salt, 
fixing with 2 lb. sulphate of copper and 1 lb. acetic acid. 

Sage Brown.—Dye with 9 oz. Diamine blue R W, = Ib. 
Diamine orange B, 1? Ib. Diamine fast yellow B, 2 lb. soda and 
20 Ib. Glauber’s salt. The fixing is done with 4 lb. sulphate 
of copper and 2 Ib. acetic acid. 

Red Chocolate.—Dye with 3 lb. Diamine orange B, 1 Ib. soda 
and 10 lb. Glauber’s salt; fix with 2 lb. sulphate of copper 
and 1 lb. acetic acid. 

Dark Chestnut.—Dye with 24 lb. Dianil brown 3 G O, 13 oz. 
Dianil brown R, 13 oz. Dianil brown B D, 1 lb. soda and 20 lb. 
salt, fixing with 3 lb. copper sulphate and 1 lb. acetic acid. 

Brown.—Dye with 24 lb. Chrysophenine G, 11 Ib. Diamine 
brown G, 1} lb. Chicago blue R W, 3 lb. soda and 20 lb. Glau- 
ber’s salt ; fix with 3 lb. sulphate of copper and 2 lb. acetic acid. 

Nut Brown.—Dye with 3 lb. Chromanil brown 2 G, 3 lb. 
soda and 20 lb. Glauber’s salt ; fix with 1 lb. bichromate of 
potash, 3 lb. sulphate of copper and 2 Ib. acetic acid. 

Dark Grey.—Dye at the boil for one hour with 1 lb. Zam- 
besi black F', 3 Ib. soda and 10 lb. Glauber’s salt; fix in a 
fresh boiling bath with 8 Ib. sulphate of copper, 1 lb. bichro- 
mate of potash and 10 lb. Glauber’s salt. 

Dark Grey.—Dye with 3 lb. Chromanil black 4 R F, 3 Ib. 
soda and 10 lb. Glauber’s salt; fix with 1 lb. bichromate of 
potash, 3 lb. sulphate of copper and 2 Ib. acetic acid. 
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Dark Grey.— Use in the dye-bath 1 lb. Diamine blue R W, 
} lb. Diamine orange B, } lb. Diamine new blue R, 2 lb. soda 
and 20 lb. Glauber’s salt, fixing with 4 lb. sulphate of copper 
and 2 lb. acetic acid: 

Pale Greenish Grey.—Dye with + 0z. Diamine orange B, 
3 0z. Diamine blue R W, §& lb. soda, 2 lb. soap and 5 Ib. 
Glauber's salt, fixing with 1 lb. sulphate of copper and 4 Ib. 
acetic acid. 

Slate Blue.—Dye with 1} lb. Diamine dark blue B, 2 oz. 
Diamine new blue R, 1 Ib. soda and 10 lb. Glauber’s salt: 
fix with 2 lb. sulphate of copper and 1 |b. acetic acid. 

Grey.—Prepare the dye-bath with 2 lb. Cross-dye black 
2 B, 5 lb. soda ash, 15 lb. common salt ; after rinsing leave 
the cotton in the air to age overnight, rinse again and work 
for half to three-quarters of an hour at from 150° to 160° F. 
in a bath containing 5 lb. bichromate of potash and 5 Ib. 
sulphuric acid, then thoroughly rinse and dry. 

Dark Grey.—Dye with 1 lb. Diamine jet black Cr, 1 Ib. 
soda and 10 lb. Glauber’s salt, fixing with 1 lb. bichromate of 
potash and 4 lb. acetic acid. 

Green Grey.—Dye with 1 lb. Diamine dark blue B, 2 oz. 
Diamine orange B, 4 oz. Diamine fast yellow B, 1 lb. soda 
and 10 lb. Glauber’s salt, fixing with 3 lb. sulphate of copper 
and 1 lb. acetic acid. 

Grey.—Dye with 4 oz. Dianil black N, 1 lb. soda and 10 |b. 
salt, fixing with 1 lb. copper sulphate and 4 lb. acetic acid. 

Black.—Prepare the dye-bath with 54 lb. Diamine jet black 
RB, 1 lb. Diamine dark blue B, 20 lb. Glauber’s salt : dye 
at the boil for one hour, rinse and then treat the goods 
simmering for twenty minutes with 4 lb. bichromate of 
potash. 

Black.—Prepare the dye-bath with 8 lb. Chromanil black 
RK F and 20 lb. Glauber’s salt ; dye at the boil for one hour, 
then treat boiling hot for about thirty minutes in a fresh bath 
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with 1 lb. bichromate of potash and 3 lb. sulphate of copper. 
Add 6 lb. only of the dye-stuff to the bath for a second batch. 

Black.—Use 5 |b. Dianil black N, 5 Ib. soda and 20 |b. salt : 
then fix with 3 Ib. copper sulphate, 3 lb. bichromate of potash 
and 2 lb. acetic acid. 

Black.—Use in the dye-bath 5 lb. Dianil black C R, 3 Ib. 
caustic soda, 36° Tw. and 20 Ib. salt, fixing with 3 lb. copper 
sulphate, 3 lb. bichromate of potash and 2 lb. acetic acid. 

Jet Black.—Dye with 5 lb. Diamine jet black Cr, 1 lb. soda 
and 20 Ib. Glauber’s salt, fixing with 4 lb. bichromate of 
potash and 2 Ib. acetic acid. | 

It will be convenient here to deal with a small but 
growing and important class of dye-stuffs which contain - 
sulphur in their composition, and which, therefore, are 
named :— 


Sulphur or Sulphyl Colours. 


The original type of this group is Cachou de laval, sent 
out a good many years ago, but of late years Vidal black, 
St. Dennis black, Cross-dye blacks and drab, Immedial blacks, 
blues and browns, Amidazol blacks, browns and olives, 
Sulfaniline black and brown, Katigen blacks, greens and 
browns, etc., have been added, and the group is likely to 
become a very numerous one in the future. 

All these colours are dyed on to the cotton or linen from 
baths containing soda and salt, while some require the 
addition of sodium sulphide or caustic soda in order to 
have the dye-stuff properly dissolved. They are very weak 
dyes compared with the direct colours, and require from 
20 to 60 per cent. to produce full shades, although of this 
fully one-third remains in the bath unabsorbed by the cotton. 
It is, therefore, important in order to work as economically 
as possible to retain the bath, bringing it up to strength by 
the addition of fresh dye-stuffs, etc. 
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Most of the dyes require the dyed goods to pass through a 
second bath of some reagent, bichromate of potash, sulphate 
of copper, etc., in order to fully develop and fix the dye on 
the fabric. 

The best method of using the various dyes of this group 
will be given in the form of formule. Two points of 
importance are to use as strong a dye liquor as possible, 
and to expose the cotton as little as possible to the air 
during the dyeing operation. The dye-stuffs when exposed 
to the air readily become oxidised, and are thereby converted 
into insoluble products which become fixed on the fibre in a 
loose form, and in that case the dyed fibre rubs rather badly. 

‘Pale Brown.—Prepare a dye-bath with 15 lb. Cachou de 
laval, 10 lb. of soda, and 10 lb. salt. The bath is not 
exhausted of colouring matter, and by adding one-half of 
the above quantities of dye-stuff and salt may be used again 
for another lot of cotton. After the dyeing the cotton is 
passed into a fixing bath of 2 lb. bichromate of potash and 
1 lb. acetic acid, working at 180° F. ten to fifteen minutes. 

Black.—Prepare the dye-bath with 200 gallons of water, 
10 lb. soda, 10 lb. sulphide of sodium, 60 lb. salt and 16 Ib. 
Immedial black V extra. Work at the boil for one hour, 
keeping the cotton well under the surface during the opera- 
tion, in the case of yarns this is effected by using bent iron 
rods on which to hang the hanks in the vat, in the case of 
pieces by working with vats the guide rollers of which are 
below the surface of the dye liquor. After the dyeing the 
yarn or pieces are squeezed, well rinsed in water, then passed 
into the fixing bath, which contains 2 lb. sulphate of copper, 
2 lb. bichromate of potash and 3 lb. of acetic acid, for half an 
hour at 170° to 180° F. Bichromate of potash used alone 
gives a reddish shade of black, sulphate of copper a greenish 
shade, a mixture of the two gives a greenish shade. 

There are three brands of Immedial black, viz., V extra, @ 
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extra and F F’, which vary a little in the tone of black they 
produce. The method of using is identical for all three. The 
dye-bath is not exhausted of colour and so should be kept 
standing, for each subsequent lot of cotton add 8 lb. Immedial 
black and 3 lb. sulphide of soda, and to every 10 gallons 
of water added to bring the bath up to volume } lb. soda and 
3 lb. salt. | 

These blacks are very fast to washing, light, etc. By 
using smaller quantities of dye-stuff good greys can be dyed. 

Black.—Prepare the dye-bath with 10 lb. soda, 10 lb. 
sulphide of sodium, 60 lb, salt and 25 lb. Vidal black, work 
at the boil for one hour, then rinse and. fix with 3 lbe 
bichromate of potash and 2 Ib. sulphuric acid. 

Black.—Prepare the dye-bath with 30 lb. Cross-dye black 
B, 10 lb. soda, 150 Ib. salt. Dissolve the dye-stuff in boiling 
water, then add the soda crystals and finally the salt. Enter 
the previously well-boiled cotton at about 175° F. After 
a few turns raise the temperature to the boil as quickly 
as possible, and work for one hour (just at the boil). Lift 
and thoroughly rinse without delay. (The better the cotton 
is washed the clearer the ultimate shade.) After washing, 
wring up and let air age for about one hour; the intensity 
of the black is thereby increased. 

Meanwhile prepare a bath with 5 lb. bichromate of potash» 
4 lb. sulphuric acid (168° Tw.). Enter at 150° to 160° F., and 
work at this for about ten minutes. After chroming, wash 
thoroughly to remove all traces of acid. At this stage, the 
usual softening may take place if desirable, and finally dry at 
a low temperature. 

The bath is kept up for further lots, and three-fourths the 
quantity of colouring matter, and about half soda and one 
fourth salt are used. Wood, or iron cisterns are most suit- 
able, and copper pans or pipes must be avoided. 

The dye-bath should be kept as short as possible, about 
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twelve to fifteen times the amount of water on the weight 
of cotton is advisable. The cotton when in the dye-bath 
should be exposed as little as possible to the air. 

There are several brands of these Cross-dye blacks varying 
in the tone of black they give. | 

Black.—Prepare the dye-bath with 5 lb. soda ash, 200 Ib. 
salt and 20 lb. Amidazol black G, this is heated to 150° F., 
the cotton is entered, the heat raised to the boil, and the 
dyeing done for an hour at that heat. Lift, rinse well, then 
pass into a chroming bath, made from 5 Ib. bichromate of 
potash and 3 lb. sulphuric acid, used at 160° F. for twenty 
minutes, then lift, wash well and dry. The bath may be 
kept standing and used for other lots of cotton by replenish- 
ing with about two-thirds of the original weight of dye-stuff 
and a little soda. There are four brands of these Amidazol 
blacks which dye from a jet black with the G to a deep blue 
black with the 6G brand. The G, 2 G, and 4 G, used in 
small quantities, 24 to 3 lb., dye good greys of a bluish tone, 
the 6 G gives a dull blue, the 4 G and 6 G, used in the 
proportions of 74 to 10 per cent., give dark blues. 

All these blacks may be combined with aniline black with 
good results as shown in the following recipe :— 

Black.—Prepare the dye-bath with 10 lb. Amidazol black 
2 G, 5 lb. soda and 100 lb. salt. Work at the boil for an 
hour, then rinse, pass into a cold bath made from 23 lb. 
aniline oil, 2} Ib. hydrochloric acid, 64 lb. sulphuric acid, 
74 lb. bichromate of potash, and 54 lb. perchloride of iron, 
66° Tw. This is used cold for an hour, then the heat is 
slowly raised to 160° F., when the operation is finished, and 
the cotton is taken out well rinsed and finished as usual. 
Any of this class of black may be so topped with aniline 
black if thought necessary A very fast black is thus got. 

Black.—Make the dye-bath with 15 lb. Sulfaniline black G, 
60 Ib. salt, 10 Ib. soda, and 5 Ib. sulphide of sodium. Work 
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at a little under the boil, then lift, rinse well and pass into 
a hot bath of 3 lb. bichromate of potash, 3 lb. sulphate of 
copper, and 4 lb. acetic acid for half an hour, then lift, rinse 
well and dry. 

It has been observed in the practical application on a 
large scale of these sulphur blacks that the cotton is lable 
to become tendered on being stored, although there are few 
signs of such after the dyeing is finished. The exact cause 
of this 1s somewhat uncertain, the most probable reason is 
that during the process of dyeing a deposit of sulphur in 
a fine state of division has been thrown down on the cotton 
by decomposition of the dye-stuff, and that this sulphur has 
in time become oxidised to sulphuric acid which then exerts 
its well-known tendering action on the cotton. 

The remedy for this evil lies partly with the dye manu- 
facturer and chiefly with the dyer. The dye manufacturer 
should see that his product is made as free from sulphur 
as possible, while the dyer by careful attention to thorough 
washing, thorough fixation in the chrome, etc. baths, tends 
to eliminate all sulphur from the goods, and so prevent all 
possibility of the cotton becoming affected. 

Blue.—Make the dye-bath with 22 lb. Immedial blue C, 
13 lb. sulphide of sodium, 50 Ib. salt and 15 Ib. caustic soda 
lye at 70° Tw. Work at just under the boil for one hour, 
keeping the goods well under the surface of the liquor. After 
the dyeing the goods are well rinsed in the water and then 
passed into a vat which contains 1 lb. peroxide of sodium 
and 1 lb. sulphuric acid. This is started cold, after about 
fifteen minutes heat slowly to about 150°, work for twenty 
minutes, then lift, wash and dry. For subsequent lots of 
cotton there only need be used 7 lb. Immedial blue C, 2 |b. 
sulphide of sodium, 3 Ib. salt and 14 lb. caustic soda lye at 
70° 'T'w. The blue may also be developed by steaming with 
air in a suitable chest or steaming chamber. By topping 
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with + lb. New methylene blue N, very bright blue shades can 
be dyed. 

Dark Navy.—Prepare the dye-bath with 25 lb. Immedial 
blue C, 24 lb. sulphide of sodium, 35 lb. common salt and 
12 lb. caustic soda lye, working at the boil for one hour, then 
rinse and develop in a bath made from 2} lb. peroxide of 
sodium and 23 Ib. sulphuric acid, started cold, then after 
twenty minutes heated to 160° F'., twenty minutes longer at 
that heat will be sufficient. For second and subsequent lots 
of cotton there is added to the old bath 15 lb. Immedial blue 
C, 4 lb. sulphide of sodium, 5 lb. salt and 2 lb. caustic soda 
lye of 70° Tw. 

Blue.—A pale but not very bright shade of blue is dyed in 
a bath of 3 lb. Amidazol black 6 G, 5 lb. soda and 25 Ib. salt. 
After working for one hour at the boil, lift, rinse and pass 
into a bath which contains 24 |b. peroxide of sodium and 
24 |b. sulphuric acid; this is started cold, then heated to 
150° F., and kept at that heat for twenty minutes, when the 
cotton is taken out, well washed and dried. 

Deep Blue.—Dye with 20 lb. Amidazol black 6 G, 5 Ib. 
soda and 200 Ib. salt; develop with 2 lb. peroxide of sodium 
and 24 lb. sulphuric acid, working as noted above, 

Dark Drab.—Prepare the dye-bath with 20 lb, Cross-dye 
drab, 5 lb. soda crystals and 80 lb. salt, work at the boil for 
an hour, then lift, wash well and dry; this can be chromed 
if desired. 

Brown. —Dye with 20 lb. Amidazol cutch, 5 lb. soda ash 
and 150 lb. salt, working at the boil for one hour, then lift, 
wash thoroughly and dry. By after treatment in a bath of 
3 lb. potassium bichromate and 3 lb. sulphuric acid the 
colour is made fast to washing. The shade is not altered. 

Buf.—Dye with 24 lb. Amidazol cutch, 5 Ib. soda and 
25 lb. salt, working at the boil for one hour, then lft, wash 
and dry. 
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Pale Sea Green.—Dye with 4 lb. Amidazol green Y, 5 lb. 
soda and 25 lb. salt, working at the boil for one hour, then 
lift, wash well and dry. 

Dark Green.—Dye with 20 lb. Amidazol green B, 5 |b. 
soda and 20 lb. salt; work at the boil for one hour, then lift, 
wash thoroughly and dry. 

Dark Brown.—Dye with 20 Ib. Amidazol cachou, 5 Ib. soda 
and 200 Ib. salt, working for an hour at the boil, then lift, 
rinse well and pass into a chrome bath of 4 lb. potassium 
bichromate and 3 Ib. sulphuric acid at 50° F. for half an 
hour, then wash well and dry. 

Dark Sage.—Dye with 20 lb. eee drab, 5 lb. soda ash 
and 150 lb. salt for an hour at the boil, then lift and chrome 
with 4 lb. potassium bichromate and 8 Ib. sulphuric acid for 
thirty minutes at 150° F., washing well afterwards. 

All the Amidazol dyes are very fast to washing, acids, etc. 
They can be treated with sulphate of copper or peroxide of 
sodium when they produce good shades. They may even be 
diazotised and developed with beta-naphthol and phenylene 
diamine. The pale tints got by using from 2 to 4 per cent. 
of dye-stuff are useful ones, as also are the medium shades 
with 10 per cent. of dye-stuff. 

Brown. — Prepare the dye-bath with 10 lb. Sulfaniline 
brown 4B, 50 lb. salt, 10 Ib. soda and 5 lb sulphide of sodium ; 
work at the boil for one hour, then lift, wash and treat in a 
fresh bath with 3 lb. potassium bichromate and 2 Ib. acetic 
acid at 160° F. for half an hour, then wash well and dry. 

Olive.—Dye with 10 lb. Katigen olive G, 50 lb. salt, 10 lb. 
soda and 6 lb. sulphide of sodium; work for one hour at the 
boil, then lift, wash and treat in a fresh bath with 2 lb. bi- 
chromate of potash, 2 lb. sulphate of copper and 2 lb. acetic 
acid for half an hour at the boil, then wash. 
Dark Olwwe.—Dye with 20 lb. Katigen olive G, 50 lb. salt, 

10 lb. soda, and 6 Ib. sulphide of sodium, working at the boil 
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for one hour, then lift, wash and dry. By chroming a darker 
and faster olive is got. 

Brown.—Dye with 20 lb. Katigen dark brown, 50 Ib. salt, 
10 lb. soda and 6 lb. sulphide of sodium at the boil for one 
hour, then treat in a fresh bath with 2 lb. bichromate of 
potash, 2 lb. sulphate of copper and 2 lb. acetic acid for half 
an hour at the boil, then wash well. 

Pale Brown.—Dye with 8 lb. Immedial bronze A, 2 Ib. 
soda, 2 lb. sulphide of sodium and 10 Ib. Glauber’s salt at 
the boil for one hour, then lift, rimse and pass into a fresh 
bath containing | lb. bichromate of potash and 2 Ib. acetic 
acid at 150° F. for half an hour, then lft, wash and dry. 

Dark Brown.—Dye with 12 |b. Immedial brown B, 5 Ib.’ 
sulphide of sodium, 5 lb. soda and 20 Ib. salt at the boil for 
one hour, then lift and treat in a fresh bath with 2 lb. bi- 
chromate of potash, 2 lb. sulphate of copper and 2 Ib. acetic 
acid. 

The Immedial blacks, blue, bronze and brown dye very 
fast shades, standing soaping, acids and light. They may 
be combined together to produce a great range of shades of 
blue, brown, green, grey, etc. 

These examples will perhaps suffice to show how this 
new but important class of sulphyl colours are applied to the 
dyeing of cotton. They may be topped with aniline black, 
indigo, basic dyes, or combined with such direct dyes as 
produce shades fast to chroming to form a very great range 
of shades which have the merit of fastness. 


(3) Direct DyziInc FoLLOWED BY FIXATION WITH 
DEVELOPERS. 


A large number of the dyes prepared from coal tar are 
called azo colours, such for instance are the Biebrich and 
Croceine scarlets and oranges, Naphthol black, Congo red, etc., 
just to name a few. The preparation of these is about the 
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simplest operation of colour chemistry, and consists in taking 
as the base an amido compound as the chemist calls such. 
These amido compounds, of which aniline, toluidine, benzi- 
dine, naphthylamine are familiar examples, are characterised 
by containing the molecular group NH,, which radicle is 
built up of the two elements nitrogen and hydrogen. All 
compounds which contain this group are basic in character 
and combine with acids to form well-defined salts. When 
these amido bodies are treated with sodium nitrite and 
hydrochloric acid they undergo a chemical change, the 
feature of which is that the nitrogen atoms present in the 
amido compound and in the nitrite unite together and a new 
compound is produced which is called a diazo compound, 
and the operation is called ‘‘ diazotisation ”’. 

For example when paranitroaniline is subjected to this 
reaction it undergoes a change indicated in the chemical 
equation :— 


C,H,NO,NH, + NaNO, + 2HC] = 
Paranitroaniline, Sodium nitrite, Hydrochloric acid. 
C,H,NO,N: NCl - NaCl + 200 
Paranitro benzene Sodium chloride, Water. 


diazo chloride, 


The above, put into words, means that when parani- 
troaniline is dissolved with hydrochloric acid and treated with 
nitrite of soda it forms diazonitro benzene chloride, sodium 
chloride and water. Now the diazo compounds are rather 
unstable bodies, but they have a great affinity for other 
compounds, such as naphthol, phenylene diamine, phenol, 
and combine easily with them when brought into contact 
with them. The new compounds thus made form the dye- 
stuffs of commerce. 

The azo dyes contain the characteristic group of two 


nitrogen atoms shown in the formula N:N. In dealing with 
9 
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the production of colours direct on the fibre this subject will 
be elaborated more fully. 

Now many of the direct dyes, Diamine blacks, Diamine 
cutch, Primuline, Diazo brown, Zambesi blues, browns, etc., 
contain amido groups, by reason of having been made from 
such bodies as phenylene diamine, amido naphthol, toluidine, 
etc., and it has been found that when dyed on the fibre they 
are capable of being diazotised by passing the dyed fibre into 
a bath of sodium nitrite acidified with hydrochloric acid, and 
if then they are placed into a bath containing such a body as 
beta-naphthol, phenylene diamine, etc., new compounds or 
dyes are produced, which are characterised by being insoluble 
in water, and therefore as formed on the fibre in the manner 
indicated are very fast to washing, soaping and similar 
agencies. 

Often the new or developed dye formed on the fibre differs 
markedly in colour from the original dye. Perhaps in no 
case is this more strongly shown than with Primuline. The 
original colour is a greenish yellow, but by using various 
developers, as they are called, a great variety of shade can be 
got, as shown in this table. 


Developer. Colour produced. 
Beta-naphthol . ‘ ; Bright scarlet. 
Alpha-naphthol . Crimson. 
Phenylene diamine. - Brown. 
Phenol ; Gold yellow. 
Resorcine . : ; Orange. 
Naphthylamine ether . Blue. 


Blue developer AN. é Green. 


As regards the dyeing operation, it no way differs from 
that described for simple direct colours. It should, however, be 
noted that if good results are required full shades must be 
dyed. The cotton must be rinsed in cold water, and be 


——————— 
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quite cold before it is subjected to the diazotising operation. 
Diazotising 1s a simple operation, yet it must be carried out 
with care if good results are desired. It consists essentially 
in the use of an acidulated bath of sodium nitrite, 

T'o make the bath for diazotising there is taken (for each 
100 lb. of goods) sufficient water to handle them in comfort- 
ably, 3 lb. of sodium nitrite and 6 Ib. hydrochloric acid. 
This bath must be quite cold otherwise it does not work well. 
The goods are handled in this for from fifteen to twenty 
minutes, when they are ready for the next operation. The 
bath is not exhausted of nitrite, etc., hence it can be kept 
standing, and for each succeeding lot of cotton it is strength- 
ened up by adding one-third of the quantities of nitrite and 
acid originally used. Of course the bath cannot be kept for 
ever, sooner or later it will get dirty, and then it must be 
thrown away and a new bath be made up. 

The diazo compounds formed on the fibre are not very 
stable bodies. They decompose on being exposed for any 
great length of time to the air, while light has a strong action 
on most, if not all of them; hence it follows that the diazo- 
tising process should not be carried out in a room where 
direct, strong sunlight can enter or fall upon the goods. 
Then again, after diazotising, the treated goods should not 
be allowed to lie about exposed to air and light, but the 
operation of developing should be proceeded with at once, other- 
wise the diazo body will decompose, and weak and defective 
colours are liable to be obtained on subsequent development. 

For developing, quite a large number of substances are 
used. Some of these are regular articles of commerce, others 
are the special productions of certain firms, who advise their 
use with the dyes that they also manufacture. These latter 
are sent out under such designations as Developer B, Developer 
AN, or Fast-blue developer. Those most in use are beta- 
naphthol for red from Primuline, and for bluish blacks from 
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Diamine blacks, Diazo blacks, Zambesi blacks, ete. ; for dark 
blues from Diamine blues, Diazo blues, etc. ; for greys from 
Diamine blues, Neutral grey, etc. Alpha-naphthol for dark 
reds from Primuline, greys from Diamine blues, Neutral grey, 
etc. Phenylene diamine for blacks from Diamine blacks, 
Diazo blacks, Zambesi blacks, Triamine blacks, etc. ; for dark 
browns from Diamine browns, Diazo browns, etc.; for light 
browns from Cotton browns, Diamine cutch, Primuline, etc. 
Naphthylamine ether for blues from Diamine blacks, etc. 
Phenol for claret from Diamine cutch, and for goid yellow 
from Primuline, etc. Resorcine for orange from Primuline, 
etc. Soda for browns from Diamine cutch, Diazo browns, 
Zambesi browns, for orange from Diamine orange, and yellow 
from Primuline. 

Beta-naphthol.—This is by far the most mee: of the 
developers. It is a white body, insoluble in water, but readily 
soluble in soda lye, and a solution is easily made by taking 
10 lb. beta-naphthol and heating it with 10 Ib. caustic soda 
lye of 70° Tw. and 60 gallons of water. This bath may be 
used as the developing bath, or it may be diluted with more 
water. It is not desirable to use any more caustic soda than 
is necessary to dissolve the beta-naphthol, so that the bath is 
not too alkaline. To produce full shades it usually takes 1 
per cent. of the weight of the cotton of the beta-naphthol, 
but it is best to use the bath as a continuous one and for the 
first lot of cotton use 2 per cent. of naphthol, while for each 
succeeding lot only 1 per cent. more naphthol need be added 
to the same bath. 

This bath is alkaline, while the diazotising bath is acid, 
unless, therefore, the cotton be well washed when it is taken 
from the latter bath there is a risk of the alkali of the one 
being neutralised by the acidity of the other, and the naphthol 
being thrown out in an insoluble form. This, of course, 1s 


easily remedied should it occur. 
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Developer A (Bayer) is a mixture of beta-naphthol and 
caustic soda in the powder form, so that a solution is obtained 
by simply adding water. Rather more (about 14 per cent.) of 
this is required than of beta-naphthol. 

Alpha-naphthol has similar properties to, and is used in 
the same way as, beta-naphthol; it develops much darker 
and rather duller colours, which are less fast to washing. 

Resorcine, like naphthol, is insoluble in water, but it can 
be dissolved by using either soda ash or caustic soda. The 
latter 1s preferable, as the former is liable to give a developing 
bath that froths in working, especially if much acid has been 
left in the cotton from the diazotising bath., The proportions 
are: 10 lb. resorcine, 25 lb. caustic soda lye of 70° Tw., and 
60 gallons of water; or 10 Ib. resorcine, 20 lb. soda ash, and 
60 gallons of water, heated until a solution is obtained. In 
the developing bath 1 per cent. of resorcine is usually sufficient 
to use. It develops an orange with Primuline. 

Developer F (Bayer) is a mixture of resorcine and soda 
ash. It requires 14 per cent. to make a developing bath. 

Phenol, better known as carbolic acid, finds a use as a 
developer. It is dissolved in caustic soda, 10 lb. phenol, 
15 lb. caustic soda lye of 70° Tw., and 60 gallons of water. 
Generally 1 per cent. is sufficient to use as a developer. It 
is often called yellow developer. 

Naphthylamine ether is used as a developer for blues in 
conjunction with the Diamine blacks. It is prepared for use 
by dissolving in hydrochloric acid, 10 lb. naphthylamine ether 
powder heated with 5 lb. hydrochloric acid and 50 gallons 
water. About 1} per cent. is required to form a developing 
bath. Naphthylamine ether is also sent out in the form of 
a paste mixed with acid, and containing about 25 per cent. 
of the actual developer. 

Fast blue developer A D (Cassella), is amidodipheny- 
lamine. It is insoluble in water, but soluble in dilute acid, 
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10 lb. fast blue developer A D, 5 Ib. hydrochloric acid and 
35 gallons of water making the bath. To develop full shades 
1 to 14 per cent. is required. 

Blue developer A N (Cassella). The base of this is in- 
soluble in water, but dissolves in soda, and is probably a 
naphthol-sulpho acid. The product, as met with in the 
market, is soluble in water, and 27 lb. dissolved in 20 gallons 
of water form the bath. 'T'o produce full shades 13 per cent. 
is usually required. 

Phenylene diamine is a most important developer. It 
comes into the market in two forms, as a powder, very nearly 
pure, made into a solution by dissolving 10 Ib. with 20 gallons 
of water and 5 lb. hydrochloric acid, and as a solution pre- 
pared ready for use. Developer C (Bayer) and developer HK 
(Bayer) are preparations of diamine, the former in a powder, 
the latter in a solution. Phenylene diamine can be used 
with the addition to the developing bath of acetic acid or 
soda. 

Schaeffer’s acid is a sulpho acid of beta-naphthol, and is 
dissolved by taking 10 lb. of the acid and 74 lb. soda, boiling 
with 50 gallons of water. About 1} per cent. is required for 
developing full shades. 

Developer B (Bayer) is ethyl beta-naphthylamine, in 
the form of its hydrochloric acid compound. The bath is 
made from 10 lb. of the developer and 50 gallons of water, 
1} per cent. being used to obtain full shades. 

Developer D (Bayer) is dioxy-naphthalene-sulpho acid, 
and simply requires dissolving in water to make the bath. 

Toluylene diamine is a homologue of phenylene diamine 
and is used in precisely the same way. 

Generally the special developers issued by the various 
colour firms simply require dissolving in water to form the 
developing bath. 

The cotton, previously being passed through the diazo- 
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tising bath, is then run into the developing bath, in which it 
is kept for from twenty to thirty minutes or until the required 
shade is fully developed, after which it is taken out, rinsed and 
dried. The method of working is the same for all the de- 
velopers, and may be carried out in any kind of vessels. As 
is indicated above, the developing baths may be kept standing 
and be freshened up as required ; they are used cold. Some- 
times two developers are mixed together, in which case care 
should be taken that an alkaline developer naphthol or 
phenol be not mixed with an acid developer (phenylene 
diamine, naphthylamine, etc.), unless the acidity of the 
latter has been neutralised with soda; otherwise the de- 
veloper might be thrown out of the bath in an insoluble and 
hence useless form. 

The advantages of the diazotising and developing process 
just described may be summed as—easy and quick working, 
superior fastness to washing, soaping and milling, increased 
fastness to light and softness of the dyed fibre. 

Scarlet.—Dye with 3 lb. Primuline and 20 lb. salt, at the 
boil for one hour, diazotise and develop with beta-naphthol. 

Crimson.—Dye with 3 lb. Primuline and 20 Ib. salt, then 
diazotise and develop with alpha-naphthol. 

Red Brown.—Dye with 4 lb. Primuline and 20 Ib. salt, 
then diazotise and develop with phenylene diamine. 

Deep Orange.—Dye with 3 |b. Primuline and 20 Ib. salt, 
then diazotise and develop with resorcine. 

Pale Orange.—Dye with 3 Ib. Primuline and 20 lb. salt, 
then diazotise and develop with phenol. 

Sage Brown.—Dye with 6 lb. Primuline, 3 lb. Titan 
ingrain blue and 20 lb. salt, then diazotise and develop with 
resorcine. 

Dark Maroon.—Dye with 6 lb. Primuline, 3 Ib. Titan 
ingrain blue and 20 lb. salt, then diazotise and develop with 
beta-naphthol. 
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Dark Crimson.—Dye with 5? Ib. Primuline, } lb. Titan 
ingrain blue and 20 lb. salt, then diazotise and develop with 
beta-naphthol. 

Dark Blue.—Dye with 3 lb. Zambesi blue B X, 2 lb. soda 
and 20 lb. Glauber’s salt, then diazotise and develop with 
~ amidonaphthol ether. 

Dark Brown.—Dye with 3 lb. Zambesi brown 2 G, 2 lb. 
soda and 20 lb. Glauber’s salt, then diazotise and develop 
with toluylene diamine. 

Blue Black.—Dye with 4 lb. Zambesi blue B X, 2 Ib. 
Zambesi black D, 2 lb. soda and 20 Ib. salt, then diazotise 
and develop with ? lb. toluylene diamine and } lb. beta- 
naphthol. 

Red.—Dye with 43 lb. Primuline, $ lb. Diamine fast yellow 
A and 20 lb. salt, then diazotise and develop with beta- 
naphthol. 

Dark Brown.—Dye with 4 lb. Primuline, 1 lb. Diamine azo 

blue R KR, and 20 lb. salt, then diazotise and develop with 
~ beta-napthol. 

Deep Chestnut Brown.—Dye with 5 lb. Diamine cutch, 1 lb. 
soda and 20 lb. Glauber’s salt, then diazotise and develop by 
passing for twenty minutes in a boiling bath of soda. 

Dark Brown.—Dye with 4 1b. Diamine cutch, 1 lb. Diamine 
black B H, 2 Ib. soda and 20 lb. Glauber’s salt, then diazotise 
and develop with phenol. 

Black Brown.—Dye with 1 lb. Diamine brown M, 14 lb. 
Primuline, 1 oz. Diamine black B H, 2 lb. soda and 20 Ib. 
Glauber’s salt, then diazotise and develop with phenylene 
diamine. 

Blue.-—Dye with 2 lb. Diaminogene blue B B, 4 lb. soda 
and 20 lb. Glauber’s salt, then diazotise and develop with 
beta-naphthol. A dark blue is got by using 8 lb. of Diamino- 
gene blue B B in the same way. 

Dark Blue.-—Prepare the dye-bath with 14 lb. Diaminogene 
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blue B B, 154 Ib. Diamine azo blue R R, 2 lb. soda and 20 Ib. 
Glauber’s salt. Dye at the boil for one hour, rinse slightly in 
cold water, then enter into a fresh cold bath prepared with 4b 

nitrite of soda previously dissolved in water, and 124 Ib. hydro- 
chloric acid. For subsequent lots in the same bath one-third 

of these additions is sufficient. After diazotising rinse the 
goods in a bath weakly acidulated with hydrochloric or 
sulphuric acid, and then immediately develop with beta- 
naphthol, 

Black.—Prepare the dye-bath with 3 lb. Triamine black B, 
15 lb. Glauber’s salt, in fifty gallons of water. Dye exactly 
as in the preceding recipe. Wash and rinse very thoroughly 
after lifting, then diazotise in a bath of about 250 gallons of 
cold water, to which add separately 24 lb. sodium nitrite 
dissolved in five times its bulk of water and 8 lb. hydrochloric 
acid diluted. Enter the damp cotton and treat it for about 
half an hour. Lift, pass through a weak acid bath, rinse, 
and develop immediately in a bath of about 250 gallons of 
cold water, containing 1 lb. developer T, 1 Ib. soda, previously 
dissolved together in hot water. Enter the damp goods, work 
well for half an hour, then lift, wash and dry. 

Blue Black.—Dye with 4 lb, Diamine black B H, 2 Ib. soda. 
and 10 Ib. Glauber’s salt, then diazotise and develop with 
naphthylamine ether. 

Dark Navy.—Dye with 8 lb. Diamine azo blue R R, 2 lb. 
soda and 10 lb. Glauber’s salt, then diazotise and BeY eins with 
beta-naphthol. 

_ Light Chestnut Brown.—Dye with 2 lb. Cotton brown N,. - 
1 Ib. diamine fast yellow A, 1 lb. soda and 10 lb. salt, then 
diazotise and develop with phenylene diamine. 

Dark Brown.—Dye with 5 lb. Diamine cutch, 3 lb. soda. 
and 20 Ib. Glauber’s salt, then diazotise and develop with fast 
blue developer A D. 

Black.—Dye with 4 lb. Diamine black B H, 3 lb. soda and 
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20 lb. Glauber’s salt, diazotise and develop with 2 lb. resorcine 
and 1 lb. phenylene diamine. 

Blue Black.—Dye with 4 lb. Diaminogene B, 2 lb. soda 
and 20 lb. Glauber’s salt, then diazotise and develop with 
beta-naphthol. 

Black.—Dye with 44 lb. Diaminogene B, 4 0z. Diamine fast 
yellow B, 3 lb. soda and 20 Ib. Glauber’s salt, then diazotise 
and develop with 3 lb. resorcine and 1 lb. phenylene diamine. 

Light Blue.-—Dye with 14 lb. Diaminogene blue B B, 1 lb. 
soda and 10 lb. Glauber’s salt, then diazotised and develop 
with beta-naphthol. 

Maroon.—Dye with 6 lb. Primuline and 20 Ib. salt, dia- 
zotise and develop with blue developer A N. 

Olive Brown.—Dye with 53 lb. Diamine cutch, 3 lb. soda 
and 10 lb. Glauber’s salt, then diazotise and develop with 
fast blue developer A D. 

Gold Brown.—Dye with 1 lb. Cotton brown N, # 1b. Diamine 
bronze G, 2 lb. soda and 10 Ib. Glauber’s salt, then diazotise 
and develop with phenylene diamine. 

Walnut Brown.—Dye with 3 lb. Diamine brown M, 3 |b. 
soda and 20 lb. Glauber’s salt, then diazotise and develop 
with beta-naphthol. 

Brown.—Dye with 14 lb. Diainine brown M, 1 Ib. Diamine 
fast yellow B, 1 lb. cotton brown N, 1 |b. soda and 10 Ib. Glau- 
ber’s salt, then diazotise and develop with phenylene diamine. 

Dark Plum—Dye with 3 lb. Diamine brown V, 1 Ib. soda 
and 10 lb. Glauber’s salt, then diazotise and develop with 
beta-naphthol. 

Black Brown.—Dye with 3 lb. Diamine cutch, 3 1b. Diamine | 
black B H, 3 lb. soda and 20 Ib. Glauber’s salt, then dia- 
zotised and develop with phenylene diamine. 

Blue Black—Dye with 44 lb. Diamine black R O, 3 Ib. 
soda and 20 lb. Glauber’s salt, then diazotise and develop 
with beta-naphthol. | 
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Blue Black.—Dye with 44 lb. Diamine black R O, 3 Ib. soda 
and 20 lb. Glauber’s salt, then diazotise and develop with 
naphthylamine ether. 

Blue Black.—Dye with 5 lb. Diamine black B O, 3 Ib. 
soda and 20 lb. Glauber’s salt, then diazotise and develop 
with beta-naphthol. 

Dark Blue.—Dye with 4 lb. Diamine black R O, 3 Ib. soda 
and 20 lb. Glauber’s salt, then diazotise and develop with 
blue developer A N. 

Black.—Dye with 5 lb. Diamine black R O, 1 oz. Diamine 
bronze G, 3 lb. soda and 20 lb. Glauber’s salt, then diazotise 
and develop with phenylene diamine. | 

The Diamine blacks are a range of very useful dye-stuffs, 
and by their means alone and in conjunction with the various 
developers as seen in the examples given above a range of 
useful shades of blue, navy blue, and blacks of every tone can 
be obtained. It may also be added that many of the direct 
dyes, although not diazotisable, are not altered by the process 
and so may be used along with diazotisable dyes for the pur- 
pose of shading them, and in that way a great range of 
shades can be produced, particularly by combining Primuline 
with other dyes. 


(4) Direct Dynina FoLLOWED By FIXATION WITH 
| COUPLERS. 


A further development in the application of the direct 
dyes has of late years been made. This is a two-bath method. 
The cotton is dyed with certain of the direct dyes: Primuline, 
Diamine jet blacks, Diazo blacks, Toluylene orange and brown, 
Diazo brown, Diamine nitrazol dyes, Benzo nitrol dyes, etc.., 
in the usual way. Then a bath is prepared by diazotising 
paranitroaniline, benzidine, metanitraniline, dianisidine, etc., 
or by using the ready diazotised preparations which are now 
on the market, Nitrazol C, Azophor red P N, Azophor blue 
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P N, etc., and immersing the dyed cotton in this bath. Com- 
bination takes place between the dye on the fibre and the 
diazo compound in this bath, and a new product is produced 
direct on the fibre, which being insoluble is very resistant to: 
washing and soaping. These ‘‘coupled’”’ shades, as they will 
probably come to be called, differ from those produced on the 
fibre by the original dye-stuff, thus the Diamine jet blacks 
and some of the Diazo blacks give, with paranitroaniline,, 
browns of various shades. 

In this section also may be considered the method of 
dyeing cotton by using the direct colours in the ordinary 


+ 


way, and then ‘“‘ topping,” as it is called, with a basic dye 
in a fresh bath. 

Practically in the ‘‘ coupling process” of dyeing only 
diazotised paranitroaniline is used as the coupler, although 
other amido bases of a similar nature are available. 

When paranitroaniline is used as the source for the coupling 
bath it is well to prepare a stock bath of diazotised parani- 
troaniline, which may be done in the following manner :— 

Preparation of diazotised paranitroaniline.—Take 1 lb. 


paranitroaniline, mix with 1 gallon boiling water and 1 quart 


hydrochloric acid, stir well, when the paranitroaniline will 
dissolve the solution may if necessary be assisted by a little 
heat. Now add 14 gallons of cold water, and set aside to 
cool, when the hydrochloride of paranitroaniline will separate- 
out in the form of fine crystals; when the mixture is quite 
cold (it cannot be too cold) there is added 4 lb. sodium nitrite. 
dissolved in $ gallon cold water, stir well for fifteen to. 
twenty minutes, by the end of which time the paranitroaniline 
will. have become fully diazotised, cold water is added to 
bring up the volume of the mixture to 10 gallons. This 
stock bath well prepared and kept in a cool, dark place 
will keep good for three to four weeks. This bath contains. 
1 lb. of paranitroaniline in 10 gallons, and it 1s a good rule 
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to allow 4 Ib., or 5 gallons of this stock bath to each pound 
of dye-stuff used in dyeing the ground colour to be developed 
up. : | 

‘To prepare the coupling bath there is taken 5 gallons of the 
stock bath, 1 lb. sodium acetate with sufficient water for each 
1 lb. of dye that has been used. 

This bath is used cold, and the cotton is worked in it for 
half an hour, then it is taken out, washed well and dried. 

Nitrazol C is a ready prepared diazotised paranitroaniline 
in a powder form which keeps well if stored in a dry place. 
The method of using is to take 8 Ib. Nitrazol C, stir into a 
paste with water and then add this paste to the coupling 
bath, together with 2 Ib. soda and 3 Ib. acetate of soda. This 
bath is used cold and the dyed cotton is immersed in it for 
half an hour, then taken out, well washed and dried. 

The quantity of Nitrazol C given will suffice for all shades 
dyed with from 2 to 4 per cent. of dye-stuff, but when paler 
shades are dyed, using less than say 4 per cent. of dye-stuff, 
about 4 lb. Nitrazol C, with the soda and acetate of soda in 
proportionate quantities, may be used. 

Azophor red P N is also a preparation of diazotised para- 
nitroaniline in the form of a dry powder which keeps well. 

To prepare the coupling bath there is taken 2 lb. of Azo- 
phor red P N, which is dissolved in water and added to the 
bath along with 1 Ib. acetate of soda. The dyed goods are 
worked in the cold bath for half an hour, then taken out, well 
washed and dried. 

The quantities given are sufficient for shades dyed with 
2 to 4 per cent. of dye-stuff; for weaker shades half the quan- 
tities may be taken. 

Benzo-nitrol developer is sold in the form of a yellow 
paste. ‘To use it take 5 lb., stir-into a smooth paste with 
water, then add to the coupling bath. There is then added 
38 pints of hydrochloric acid, with some stirrmg. Allow’ to 
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stand for half an hour, add 14 lb. acetate of soda and 64 oz. 
soda, when the bath is ready for use. The cotton is entered and 
worked for half an hour, then lifted out, washed and dried. 

It may be mentioned that solutions of the three couplers 
just named may be kept for some time without decomposition; 
but as soon as soda and acetate of soda are added they begin 
to decompose and then cannot be kept more than a few hours 
in a good condition. It is a good plan therefore not to add 
the acetate of soda until the bath is to be used. 

An excess of coupler in the bath does no harm, but a 
deficiency may lead to poor and weak shades being developed. 

The following recipes show the dyes which may be applied 
by this method and give some idea of the colours that can 
be got. Only the dye-stuffs are given. Any of the above 
couplers can be used with them as may be most convenient. 

Black.—Dye with 5 lb. Benzo-nitrol black B, 1 lb. soda 
and 20 lb. Glauber’s salt. 

Olive Green.—Dye with 6 lb. Primuline, 3 lb. Titan ingrain 
blue and 20 lb. salt. 

Black.—Dye with 4 lb. Dianil black C R, 2 lb. soda and .- 
25 Ib. salt. 

Dark Blue—Dye with 2 lb. Dianil dark blue R, 1 Ib. Dianil 
dark blue 8 R, 2 lb. soda and 25 |b. salt. 

Gold Brown.—Dye with 1 lb. Primuline, 8 oz. Dianil brown 
R and 20 |b. salt. 

Chestnut.—Dye with 3 lb. Primuline, ?# lb. Dianil brown 
G O, 1 lb. Dianil brown R, 1 lb. soda and 20 Ib. salt. 

Dark Brown.—Dye with 1 lb. Dianil brown 3 G O, 3 Ib. 
Dianil brown D, 1 lb. soda and 20 lb. salt. 

Dark Green.—Dye with 4 lb. Primuline, 14 lb. Dianil black 
CR, 1 lb. soda and 20 lb. salt. 

Walnut Brown.—Dye with 1 lb. Dianil brown 3 G O, 8 oz. 
Dianil brown R, 3 lb. Dianil brown B D,1 Ib. soda, and 20 Ib. 
salt. 
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Light Green.—Dye with 3 lb. Primuline, 8 oz. Dianil blue 
B, 5 oz. Dianil dark blue R, 1 Ib. soda, and 20 Ib. salt. 

Orange Yellow.—Dye with 3+ lb. Primuline, 1 lb. Oxydianil 
yellow, and 25 lb. salt. 

Olive.—Dye with 3% lb. Primuline, 8 oz. Dianil brown 3 
G O, 8 oz. Dianil blue B, 4 oz. Dianil dark blue R, 1 Ib. soda, 
and 25 Ib. salt. 

Bright Yellow—Dye with 2 |b. Primuline, and 20 lb. salt. 

Gold Yellow.—Dye with 2 lb. Diamine fast yellow A, 1 lb. 
soda, and 20 lb. salt. | 

Bright Walnut.—Dye with 4 lb. Diamine nitrazol brown B, 
— 1 lb. Oxydiamine orange R, 1 Ib. soda, and 20 Ib. Glauber’s 
salt. 

Gold Brown.—Dye with $b. Diamine nitrazol brown G, 
1 lb. Primuline, and 20 lb. salt. 

Green.—Dye with 2 lb. Primuline, 1 lb. Diamine nitrazol 
black B, 1 lb. soda and 20 Ib. salt. 

Pale Chestnut.—Dye with 1 lb. Primuline, $ lb. Oxydiamine 
orange KR and 20 lb. salt. 

Moss Brown.—Dye with 2 lb. Primuline, 1 lb. diamine jet 
black O O and 20 Ib. salt. 

Chocolate— Dye with 14 lb. Diamine brown V, 2 lb. Diamine 
nitrazol brown R D, 2 lb. soda and 20 lb. Glauber’s salt. 

Olive Brown.—Dye with 2 lb. Diamine nitrazol brown G, 
1 lb. Diamine nitrazol black B, 1 lb. soda and 20 Ib. Glauber’s 
salt. 

Russian Green—Dye with 2 lb. Diaminogene extra, 2 lb. 
soda and 20 lb. Glauber’s salt. 

Bronze Green.—Dye with 2 lb. Diamine grey G, 2 lb. soda 
and 20 lb. Glauber’s salt. 

Terra-cotta Red—Dye with 2 lb. Osean orange R, 
1 lb. soda and 20 lb. Glauber’s salt. 

Terra-cotta Brown.—Dye with 2 lb. Diamine nitrazol brown 
RD, 1 Ib. soda and 20 Ib. Glauber’s salt. 
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Olive Green.—Dye with 1 lb. Primuline, 2 lb. Diamine 
bronze G, 1 lb. soda and 20 lb. Glauber’s salt. 

Dark Green.—Dye with 1 lb. Primuline, 2 lb. Diamine 
nitrazol black B, 2 lb. soda and 20 Ib. salt. 

Sage Brown.—Dye with 1 lb. Primuline, 2 lb. Diamine jet 
black O O, 1 lb. soda and 20 lb. salt. 

Black Brown.—Dye with 1 lb. Diamine brown V,, 2 lb. 
Diamine nitrazol black B, 2 lb. soda and 20 lb. Glauber’s 
salt. 

Dark Walnut.—Dye with 1 lb. Diamine brown V, 2 |b. 
‘Oxydiamine orange R, 2 lb. soda and 20 Ib. Glauber’s salt. 

Pale Sage-—Dye with 1 lb. Diamine brown V, 2 Jb. Primu- 
line, 1 lb. soda and 20 Ib. salt. 

Brown.—Prepare the dye-bath with 3 lb. Diamine jet black 
O O, 20 lb. Glauber’s salt, 2 lb. soda. Dye at the boil for one 
hour. 

Brown.—Prepare the dye-bath with ? lb. Benzo nitrol 
brown G, 20 lb. Glauber’s salt, 2 lb. soda. Dye for one hour 
at the boil. 

Dark Brown.—Prepare the dye-bath with 2 lb. Benzo nitrol 
‘dark brown N, 20 lb. Glauber’s salt, 2 lb. soda. Dye for one 
hour at the boil. , 

_ Brown.—Prepare the dye-bath with 4 lb. Direct fast brown 
B, 20 lb. Glauber’s salt, 2 lb. soda. Dye for one hour at the 
boil. 

Brown.—Prepare the dye-bath with 1 lb. 11 oz. Diamine 
jet black O O, 2 lb. Cotton brown N, 1 Ib. 5 oz. Diamine brown 
V, 20 Ib. Glauber’s salt, 2 lb. soda. Dye at the boil for one 
hour. 

Brown.—Prepare the dye-bath with 2 lb. Diamine bronze 
‘G, 6% oz. Cotton brown N, 9? oz. Diamine fast yellow A, 
20 Ib. Glauber’s salt, 2 lb. soda. 

Black.—Prepare the dye-bath with 5 lb. Pluto black B, 
20 lb. Glauber’s salt, 2 lb. soda. Dye for one hour at the boil. 
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Solidogen A is a new coupler that has latterly been applied. 
It is a syrupy liquid, and the coupling bath is made by taking 
from 4 lb. to 6 lb. of the Solidogen A, and 1 lb. to 2 Ib. of 
hydrochloric acid, in place of which 3 lb. to 5 Ib. alum may 
be used. This bath is used at the boil, the goods being 
treated for half an hour, then well rinsed and dried. It 
Increases the fastness of the colours to washing and 
soaping. 

The following recipes show its application :— 

Bright Red.—Dye with 3 lb. Dianil red 4 B, 2 lb. soap, 3 lb. 
soda and 15 lb. Glauber’s salt, then fix with Solidogen A, 

Scarlet—Dye with 3 lb. Dianil scarlet G, 2 lb. soda and 
25 lb. salt ; fix with Solidogen A. 

Piwm.—Dye with 3 lb. Dianil claret B, 5 Ib. soda and 10 lb. 
Glauber’s salt, then fix with Solidogen A, 

Topping with Basic Dyes.—The shades dyed with the 
direct dyes may be materially brightened and new shades 
produced by topping with any of the basic dyes, which are 
applied in a fresh warm bath. A great variety of effects 
may be thus got of which the following recipes give a few 
examples :— 

Green.—Dye with 1 lb. Titan yellow G and 20 Ib. salt; top 
with 4 lb. Brilliant green. 

Blue.—Dye with 13 lb. Diamine azo blue R, 1 lb. soda and 
20 lb. Glauber’s galt, then top with 2 oz. New Methylene 
blue N, 

Bright Blue.—Dye with 3 lb. Diamine brilliant blue Gach, 
soda and 10 lb. Glauber’s salt : top with 2 oz. New Methylene 
blue 3 R. | 

Blue.—Dye with 1 lb. Diamine sky blue, 1 lb. soda and 
10 lb. Glauber’s salt, and top with 4 oz. Brilliant green. 

fiose Lilac.—Dye with 14 0z. Diamine violet N, 1 lb. soda 
and 10 Ib. Glauber’s salt, then top with 2 oz. Tannin heliotrope. 

Green.—Dye at the boil oF one hour with 2 lb. Benzo 
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ereen G and 10 lb. Glauber’s salt, then top in a fresh bath 
with 4 lb. Turquoise blue B B. 

TANI —Dye with 5 oz. Diamine violet N, 2 0z. Diamine 
brilliant blue G, 1 lb. soda a 10 lb. salt, and top with 1 oz. 
Methyl violet 2 B. 

Plum.—Dye with 14 lb. Oxydiamine violet B, 5 oz. Diamine 
red 10 B, 2 lb. soda and 10 Ib. Glauber’s salt, then top with 1} 
oz. Methyl violet R. 

Bright Green.—Dye with 1} lb. Diamine green G, 14 lb. 
Oxydiamine yellow G G, 2 lb. soda and 10 lb. Glauber’s salt, 
then top with 2 oz. Brilliant green. 

Blue.—Dye with 2 lb. Benzo azurine G, 3 oz. Brilliant 
azurine B, 1 Ib. soda and 20 lb. Glauber’s salt, topping with 6 
oz. Turquoise blue G and 3 oz. New Victoria blue B. 

Dark Lilac.—Dye with 3? lb. Heliotrope B B, 1 Ib. soda 
and 20 lb. Glauber’s salt, then top with 1 Ib. Methyl violet R, 
and 4 lb. Methyl violet 3 R. 

Scarlet. —Dye with 3 lb. Brilliant Congo R, 3 lb. soda and 
20 Ib. Glauber’s salt, then top with 8 oz. Safranine. 

Bright Green.—Dye with 3 lb. Chrysamine G, 2 lb. soap and 
10 Ib. phosphate of soda, topping with ¢ lb. Malachite green. 

Bright Violet.—Dye with 13 lb. Chicago blue 6 Baeble 
soda and 20 Ib. Glauber’s salt, topping with 10 oz. Methyl 
violet B. 

Dark Green.—Dye with 2 lb. Columbia green, 3 lb. soda 
and 10 Ib. Glauber’s salt, topping with 10 oz. Malachite 
oreen. | 

Claret.—Prepare a dye-bath with } oz. Diamine black RO, 
21 Ib. Benzo purpurine 6 B, 10 lb. Glauber’s salt. Dye at the 
boil for one hour, then enter in a fresh cold bath of 4 lb. 


Safranine G. Work for twenty minutes, lift, wash and dry. 
Seal Brown.—Make up a dye-bath with 2 lb. Benzo azurine 
G, 20 Ib. Glauber’s salt. Enter yarn at 180° F., dye at the : 
f 


boil for one hour, lift, wring, and enter into a pean bath o 
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1} 1b. Bismarck brown. Work for one hour at about 180° Lahe 
lift, rinse well and dry. 


(5) DyEInc on Tannic Morpanrt. 


The oldest group of coal-tar dyes are the basic dyes, of 
which Magenta, Brilliant green, Chrysoidine, Bismarck brown, 
Auramine are typical representatives. For a long time these 
dyes were only used for dyeing wool and sik; for cotton, 
linen, and some other vegetable fibres they have little or no 
affinity, and hence cannot dye them direct. However, it was 
found out that if the cotton be prepared or mordanted (as it 
is called) with tannic acid or with any substance containing 
that compound they could be used for dyeing cotton. 

The mordant used, tannic acid, has the property of com- 
bining with the dyes of this group to form insoluble coloured 
tannates. Now tannic acid has a certain amount of affinity 
for cotton, if the latter be immersed in solution of tannic acid 
or any material containing it some of the latter is taken up 
and more or less fixed by the cotton fibre. Tannic acid is a 
vegetable product found in a large number of plants, and 
plant products, such as sumac, myrabolams, divi-divi, galls, 
oak bark, gambier, cutch, algarobilla, valonia, etc., which are 
commonly known as tannins, or tannin matters, on account 
of their use in the conversion of animal skins or hides into 
leather, which is done in the tanning industry. 

By itself the tannin-colour lake, which may be formed on 
the cotton fibre by immersion first in a bath of tannin and 
then in a dye-bath, is not fast to washing and soaping, but 
by taking advantage of the fact with such metals as tin, iron, 
antimony, etc., it combines to form insoluble tannates ; the 
tannic acid can be fixed on the cotton by immersion in a bath 
containing such fixing salts as tartar emetic, tin crystals, 
copperas, antimony fluoride, and antimony oxalate. The dye- 
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ing of cotton with the basic colours therefore resolves itself 
into three operations :— 


(1) Tanning with tannic acid or some tanning matters. 
(2) Fixation with tartar emetic or other fixing agent. 
(3) Dyeing with the required colour or mixture of colours. 


(1) The Tanning Operation.—The. practice of tanning or 
mordanting cotton with tannin is variously carried on by 
dyers. Some steep the cotton in the tannin bath over night, 
others immerse it from two to three hours in a lukewarm bath, 
while some enter it in a boiling bath, which is then allowed 
to cool down and the cotton is lifted out. The last is 
perhaps the quickest method, and experiments have shown 
that it is as good as any other method, if the quantity of 
tannic acid taken up be regarded as the criterion of success. 

In the natural products which have just been enumerated, 
the tannic acid is accompanied by some colouring matter, 
which is also absorbed by the cotton; in some (sumac and 
galls) this colour is present in but small quantities ; in others 
(divi-divi, myrabolams, algarobilla), there is a large quantity ; 
therefore cotton treated with these comes out more or less 
coloured. Now it is obvious that such forms of tannin 
cannot be used when light tints are to be dyed, for such the 
acid itself must be used, for medium shades sumac or galls 
may be used; while when dark shades—browns, maroons, 
dark greens, navy blues, etc., are to be dyed, then such 
tannin matters as divi-divi or myrabolams may be conveni- 
ently and economically adopted. The quantity used varies 
according to circumstances; the character of the shades that 
are to be dyed, the dye-stuff used, the quality and character 
of the tannin matter used. For pale shades about 1 per cent. 
of tannic acid may be used, deep shades require from 3 to 4 
per cent. Of tannin matters from 5 per cent. may be used 
for pale shades, from 20 to 25 per cent. for deep shades. The 
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tannin baths are not exhausted, and may be kept standing, 
adding for each succeeding lot of cotton from 4 to 3? of the 
above quantities of tannin matters. Of course sooner or 
later the baths become unusable from various causes, and 
then they may be thrown away ; but old tannin baths often 
work better than the new ones. 

(2) The Fixing Bath.—Following on the tannin bath comes 
the fixing bath to fix the tannin on the cotton in the form 
of insoluble metallic tannates. A variety of metallic salts 
may be used for this purpose, those of antimony, tin, iron, 
lead, etc., the substances most commonly used being tartar 
emetic, antimony fluoride, oxalate of antimony, tin crystals 
and copperas. 

Beyond forming the insoluble tannate of antimony or tin, 
as the case may be, the salts of antimony and tin have no 
further effect on the tanned cotton, and they may be used 
to fix the tannin for all tints or shades, from very pale to 
very deep. Of all these salts tartar emetic has been found 
to be the best, probably because it is the least acid in its 
reactions, and therefore there is no tendency to remove any 
tannin from the fibre, as is the case with the other salts. 
Tin salt is little used for this purpose, because of its acidity, 
which prevents it from fixing the tannin as completely as is 
the case with tartar emetic. 

With copperas or iron liquor the question comes up not 
only of the mere fixation of the tannin, but also the fact that 
iron forms with tannin grey to black compounds, hence 
cotton which has been tanned and then immersed in a 
bath of copperas becomes coloured grey to black, according 
to the quantity of the tannin matter used. The property is 
useful when dark shades of maroons, clarets, greens, browns, 
blues, etc., are to be dyed, and is frequently employed. 

(3) Dyeing.—After the tannin and fixing operations comes 
the dyeing. This is not by any means a difficult operation. 
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It is best carried out by preparing a cold bath, entering the 
prepared or mordanted cotton in this and heating slowly up. 
It is not necessary to raise to the boil nor to maintain the 
dye-bath at that heat, a temperature of 180° F. being quite 
sufficient in dyeing with the basic colours, and the operation 
should last only until the colouring matter is extracted from 
the dye-bath. Working in this way, level uniform shades 
can be got. 

One source of trouble in the dyeing of basic dyes, more 
especially with magentas, violets and greens, lies in their 
slight solubility and great strength. In preparing solutions of 
such dyes it is best to dissolve the dye-stuff by pouring boiling 
water over it, and stirring well until all appears to be dissolved. 

This solution should be strained through a fine cloth, as - 
any undissolved specks will be sure to fix themselves on the 
cloth and lead to dark spots and stains, as, owing to the weak 
solubility of the dye, and this being also fixed as insoluble 
tannate by the tannic acid on the fibre, there is no tendency 
for the dye to diffuse itself over the cloth, as occasionally 
happens in other methods of dyeing. No advantage is gained 
by adding to the dye-bath such substances as common salt 
or Glauber’s salt. 

Some few of the dyes, e.g., Soluble blue, Victoria blue, 
which will dye on a tannic mordant, are sulphonated com- 
pounds of the colour base. These can be dyed in medium 
or light shades on to unmordanted cotton from a bath 
containing alum, and in the ordinary method of dyeing the 
addition of alum is beneficial, as tending to result in the 
production of deep shades. These are somewhat faster to 
washing and soaping, which is owing to the dyestuff com- 
bining with the alumina in the alum to form an insoluble 
colour lake of the sulphuric acid groups it contains. 

Many recipes can be given for the dyeing of basic dyes 
on cotton; for the range of tints and shades of all colours 
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that can be produced by their means is truly great. Typical 
recipes will be given showing what basic dyes are available 
and how they can be combined together. The dyer, however, 
who knows how to produce shades by combining one dye-stuff 
with another is able to get many more shades than space 
will permit to be given here. 

Sky Biwe—Mordant with 1 lb. tannic acid and 4 lb. tartar 
emetic, then dye with 25 oz. Victoria blue B, and + oz. Tur- 
quoise blue G. 

Bright Blwe.—Mordant with 2 lb. tannic acid and 12 Ib. 
tartar emetic, then dye with 1} lb. New Victoria blue B, and 
¢ lb. Turquoise blue G. 


Pale Green.—Mordant with 1} lb. tannic acid and + lb. 
tartar emetic, then dye with } oz. Brilliant green and 4 oz. 


Auramine I I. 

Bright Green—Mordant with 1 lb. tannic acid and 1 |b. 
tartar emetic, then dye with 6 oz. Brilliant green and 8 oz. 
Auramine I I. 

Turquoise Blwe.—Mordant with 2 lb. tannic acid and 1} 
lb. tartar emetic; dye with 1 lb. Turquoise blue G.: 

Crimson.—Mordant with 3 lb. tannic acid and 2 lb. tartar 
emetic, then dye with 1} lb. Brilliant rhoduline red B and 5 
oz. Auramine [I I. 

Bright Violet.—Mordant with 2 lb. tannic acid and 1 lb. 
tartar emetic; dye with 1} lb. Rhoduline violet and 3 oz. 
Methyl violet B. 

Rose Lilac—Mordant with 2 lb. tannic acid and 1 Ib. tartar 
emetic ; dye with ? lb. Rhoduline violet. 


Veoh Maia with 3 lb. tannic acid and 23 |b. tartar 
emetic ; dye with 2 lb. Auramine I I. 
Orange.—Mordant with 3 lb. tannic acid and 21 |b. tartar 


emetic; dye with 2 lb. Chrysoidine. 
Green.— Mordant with 3 lb. tannic acid and 23 |b. tartar 
emetic, then dye with 2 lb. Brilliant green. 
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Red Violet.—Mordant with 14 lb. tannic acid and 14 Ib. 
tartar emetic, then dye with 8 oz. Methyl violet 4 R. 

The same method may be followed with all the brands of 
Methyl, Paris and Hoffmann violets, and so a range of shades 
from a purple to a pure violet can be dyed. The 4 RtoR 
brands of these violets dye reddish shades, the redness de- 
creasing according to the mark, the B to 6 B brands dye 
bluish shades, the blueness increasing till the 6 B brand dyes 
a very blue shade of violet. 

Bright Sea-Green.—Mordant with 1 lb. tannic acid and 
lb. tartar emetic, then dye with 2 oz. Turquoise blue G and 
oz. New Victoria blue B. With these two blues a very 
great variety of tints and shades of blue can be dyed. 

Sea Green.—Mordant with 1 lb. tannic acid and ? lb. tartar 
emetic, and dye with 2 oz. Malachite green. 

Dark Green.—Mordant with 3 lb. tannic acid and 2 lb. 
tartar emetic, then dye with 1} lb. Malachite green and ? oz. 
Auramine I I. 


Hal bole 


By combination of Brilliant green or Malachite green 
(which are the principal basic greens) with Auramine in 
various proportions a great range of greens of all tints and 
shades, from pale to deep and from very yellow to very green 
tints, can be dyed. 

Scarlet.—Mordant with 3 lb. tannic acid and 2 lb. tartar 
emetic, then dye with 14 lb. Rhodamine 6 G and } lb. 
Auramine I I. | 

Pink.—Mordant with 1 lb. tannic acid and ? lb. tartar 
emetic, and dye with + lb. Rhodamine G. 

Pink.—Mordant with 1 lb. tannic acid and 2 lb. tartar 
emetic, and dye with } lb. Irisamine G. 

Slate Bluwe.—Mordant with 1% lb. tannic acid and 1 |b. 
tartar emetic, then dye with # lb. Victoria blue B and 2 oz. 
Malachite green. | 

Indigo Bluwe—Mordant with 3 lb. tannic acid and 25 lb. 
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tartar emetic, then dye with 1 lb. Methylene blue 2 B and 
+ lb. Malachite green. 

Dark Scariet—Mordant with 3 lb. tannic acid and 2+ Ib. 
tartar emetic, then dye with 1 Ib. Safranine prima and 4 Ib. 
Auramine [I I. 

Grey.—Mordant with 1 lb. tannic acid and 4 lb. tartar 
emetic, then dye with } lb. New Methylene orey B. 

Blwish Rose.—Mordant with 2 lb. tannic acid and 1 Ib. 
tartar emetic, then dye with 1 lb. Rhodamine B. 

Maroon.—Mordant with 4 lb. tannic acid and 2 Ib. tartar 
emetic, and dye with 2 lb. Magenta and 4 lb. Auramine. 

Dark Green.—Mordant with 5 lb. tannic acid and 24 lb. 
tartar emetic, and dye with } lb. Methylene blue B B, 4 lb. 
Methyl violet 2 B and 24 lb. wae de 

Orange—Mordant with 3 lb. tannic acid and 2 lb. tartar 
emetic, and dye with 1 Ib. New Phosphine G. 

Lilac Grey.—Mordant with 1 Ib. tannic acid and 14 Ib. 
tartar emetic, and dye with 4 lb. Methylene grey B F. 

Gold Brown.—Mordant Ms 3 lb. tannic acid and 14 Ib. 
tartar emetic, and dye with } lb. Thioflavine T and 2 lb. 
Bismarck brown. 

Orange.—Mordant with 2 lb. tannic acid and 1 lb. tartar 
emetic, and dye with 1 lb. Auramine and + Ib. Safranine. 

Dark Blwe.—Mordant with 8 lb. tannic acid and 2 Ib. tartar 
emetic, and dye with 21 lb. New Methylene blue R and 2 Ib. 
Naphtindone B B. 

Olive Green.—Mordant with 5 lb. sumac extract and 2 Ib. 
copperas, and dye with 1 lb. Auramine. 

Russian Green.—Mordant with 5 lb. sumac extract and 
2 lb. copperas, and dye with 2 1b. Malachite green. 

Scarlet.—Mordant with 3 lb. tannic acid and 2 lb. tartar 
emetic, and dye with 14 lb. Thioflavine T and 4 Ib. Irisamine 
G. With these two dye-stuffs it is possible to produce a 
variety of useful shades from a pure greenish yellow, with 
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Thioflavine T alone, to a bright bluish pink, with the Irisamine 
alone, through orange, scarlet, etc., with combinations of the 
two dye-stufts. 

Dark Grey.—Mordant with 5 lb. sumac extract and 3 |b. 
copperas, then dye with 1 lb. New Methylene grey G. 

Blue Black—Mordant with 8 lb. sumac extract and 4 lb. 
copperas, or better with iron liquor, then dye with 2 lb. 
Indamine blue N. | 

Olive Brown.—Mordant with 5 lb. sumac extract and 3 lb. 
copperas, and dye with 14 lb. New Phosphine G. 

Indigo Blwe—Mordant with 14 lb. tannic acid and 1 lb. 
tartar emetic ; dye with } lb. New Methylene blue N. 

Sky Blue.—Mordant with $ |b. tannic acid and ¢ lb. tartar 
emetic ; dye with 14 oz. New Methylene blue G G. 

Dark Violet.—Mordant with 3 lb. tannic acid and 2 lb. 
tartar emetic, then dye with 4 lb. Fast neutral violet B. 

Bright Yellow.—Mordant with 2 lb. tannic acid and 1 lb. 
tartar emetic, and dye with 2 lb. Thioflavine T. 

Primrose Yellow.—Mordant with 1 lb. tannic acid and +} lb. 
tartar emetic, and dye with 2 oz. Thioflavine T. 

Navy Blue—Mordant with 5 lb. sumac extract and 3 lb. 
copperas, then dye with 2 lb. New Methylene blue R. 

Violet—Mordant with 3 lb. tannic acid and 2 lb. tartar 
emetic, and dye with 2 lb. New Methylene blue 3 R. 

Dark Blue.-—Mordant with 5 lb. sumac extract and 3 Ib. 
copperas, and dye with 2 lb. New Methylene blue N X. 

Blue Black.—Mordant with 8 lb. sumac extract and iron 
liquor, then dye with 3 lb. Metaphenylene blue B. 

Emerald Tint—Mordant the cotton in the usual way with 
1 lb. tannic acid and 1 lb. tartar emetic; dye to shade at 
180° F. in a bath containing 14 oz. Auramine G, 2 oz. Brilliant 
ereen, then lift, wash and dry. 

Orange-—Mordant with 3 lb. tannic acid and 2 lb. tartar _ 
emetic, then dye with 4 lb. Tannin orange R. 
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Scarlet—Mordant with 3 lb. tannic acid and 2 lb. tartar 
emetic, and dye with 2 lb. Tannin orange R and 1 Ib. 
Safranine S. 

Dark Scarlet.—Mordant with 3 lb. tannic acid and 2 Ib. 
tartar emetic, and dye with 4 lb. Tannin orange R and 2 Ib. 
Satranine §S. 

The Janus colours are a series of dyes of a basic nature 
which can be applied somewhat differently to the ordinary 
basic dyes, although the ordinary method can be followed. 
With these Janus dyes a two-bath process is followed. A 
dye-bath is prepared containing the dye-stuff, sulphuric acid and 
- common salt, and this is used at the boil from half to three- 
quarters of an hour, and the goods are allowed to remain 
in another three-quarters of an hour while the bath cools 
down. Next the dyed goods are run in a fixing bath of 
sulphuric acid, tannic acid and tartar emetic, this is used 
at the boil from half to one hour, after which the dyed goods 
are taken out and washed. If necessary the goods may be 
now topped with basic colours in order to produce any desired 
shade. The following recipes will show how the Janus dyes 
may be used :— 

Blue.—Dye with 9 oz. sulphuric acid, 8 oz. Janus blue 
G, and 5 lb. common salt ; fix with 3 lb. sulphuric acid, 8 oz. 
tannic acid and 4 oz. tartar emetic. 

Turquoise Blwe—Dye with 9 oz. sulphuric acid, 1 lb. Janus 
green B and 10 Ib. salt, fixing with ? lb. sulphuric acid, 1 Ib. 
tannin and 4 lb. tartar emetic. 

Dark Blue.—Dye with 9 oz. sulphuric acid, 2} lb. Janus 
blue R and 15 lb. common salt; fix with ? lb. sulphuric acid, 
2% lb. tannic acid and 14 Ib. tartar emetic. 

Bufj.—Dye with 9 oz. sulphuric acid, 2 oz. Janus yellow 
_& and 3 Ib. salt; fix with ? lb. sulphuric acid, 3 oz. tannic 
acid and 3 lb. tartar emetic. 

Crimson.—Dye with 9 oz. sulphuric acid, 24 lb. Janus red 
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B and 15 lb. salt, fixing with ? lb. sulphuric acid, 24 Ib. 
tannic acid and 14 lb. tartar emetic. 

Red Violet—Dye with 9 oz. sulphuric acid, 1 lb. Janus 
claret red B and 10 lb. salt; fix with 12 oz. sulphuric acid, 
1 lb. tannic acid and $ lb. tartar emetic. 

Orange.—Dye with 9 oz. sulphuric acid, 1 lb. Janus yellow 
R and 10 lb. salt; fix with 12 oz. sulphuric acid, 1 lb. tannic 
acid and 3 lb. tartar emetic. 

Dark Violet.—Dye with 9 oz. sulphuric acid, 2 lb. Janus 
grey B and 15 Ib. salt; fix with 12 oz. sulphuric acid, 24 lb 
tannic acid and 14 lb. tartar emetic. 

Chocolate Brown.—Dye with 9 oz. sulphuric acid, 34 lb. 
Janus brown B and 15 Ib. salt, fixing with 2 oz. sulphuric 
acid, 24 lb. tannic acid and 1 Ib. tartar emetic. 


(6) DyEING on MeEtTatuic MorpDAntTs. 


There are a number of dye-stuffs or colouring matters like 
alizarine, logwood, fustic, barwood, cutch, resorcine green, 
etc., which have no affinity for the cotton fibre, and of them- 
selves will not dye it. They have the property of combining 
with metallic oxides such as those of iron, chromium, alu- 
minium, tin, lead, calcium, etc., to form coloured bodies which 
are more or less insoluble in water. These coloured bodies 
are called ‘‘colour lakes,’ and the metallic compounds used 
in connection with their production “ mordants,”’ hence often 
the dye-stuffs applied by this method are termed “mordant 
dyes’’. In the case of the natural dye-stuffs—logwood, fustic, 
Persian berries, Brazil wood, camwood, cochineal, quercitron, 
cutch, etc.—which belong to this group of “‘mordant dyes,” 
the whole of the material does not enter into the operation, 
but only a certain constituent contained.therein, which is com- 
monly soluble in boiling water, and extracted out by boiling. 
This constituent is called the ‘colouring principle” of the 
dye-stuff or wood, and naturally varies with each. It is not 
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intended here to deal in detail with these colouring principles. 
The methods of applying and the colours which can be got 
from these dyes varies very much. Roughly, the modes of 
application fall under three heads: (1) the particular metallic 
mordant is first fixed on the fibre by any suitable method, 
and then the fibre is dyed; (2) the dye-stuff is first applied 
to the fibre, and then the colour is fixed and developed by 
treatment with the mordant; and (8) the dye-stuff and the 
mordant are applied at the same time. This last method is 
not much used. In the following sections many examples of 
these methods will be given. 

The dyes fixed with metallic mordant vary in their com- 
position and properties. There is first the group of eosine 
dyes, which are acid derivatives of a colour-base, and, in virtue 
of being so, will combine with the metallic oxides. The colour 
of these colour lakes is quite independent of what oxide is 
used, depending only on that of the particular eosine dye 
employed. Then there are some members of the azo dyes, 
particularly the croceine scarlets, which can also be dyed on 
the cotton by the aid of tin, lead or alum mordants. Here, 
again, the mordant has no influence on the colour, but only 
fixes it on the cotton. | | 

The most important class of dye-stuffs which are dyed on 
to cotton with a metallic mordant is that to which the term 
‘“mordant dyes” is now given. This includes such dyes as 
logwood, fustic, madder, alizarine, and all the dyes derived 
from anthracene. Many of these are not really dyes, that is, 
they will not of themselves produce or develop a colour on to 
any fibre when used alone; it is only when they combine 
with the mordant oxide which is used, and then the colour 
varies with the mordant. Thus, for instance, logwood with 
iron produces a bluish black; with chrome, a blue; with 
alumina, a reddish blue. Alizarine with iron produces a dark 
violet ; with alumina, a scarlet; with chrome, a red; with 
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tin, a bright scarlet. Fustic gives with tin and alumina, 
bright yellows; with chrome, a dark yellow; with iron, an 
olive, and so on with other members of this group, of which 
more will be said later on. 


Dyeing with Hosines. 


At one time a fairly large quantity of cotton was dyed 
with the eosines, owing to the brightness of the shades given 
by them; but the introduction of such direct dyes as the 
Erikas, Ceranines, etc., has thrown the eosines out of use. 

The method adopted for the production of eosine pinks 
and scarlets on cotton involves three operations: (1) impreg- 
nating the cloth with sodium stannate; (2) fixing oxide of 
tin by a bath of weak sulphuric acid; and (3) dyeing with the 
eosine. 

(1) Preparing with Sodium Stannate.—A bath of 8° Tw. 
is prepared, and the cotton is allowed to steep in this bath 
until it becomes thoroughly impregnated, after which it is 
taken out and wrung. 

(2) Fixing the Tin Oxide.—A bath of sulphuric acid of 2° 
to 4° Tw. is prepared, and the cotton is sent through it, after 
_ which it is washed well with water, when it is ready for 
dyeing. | | 

Stannate of soda is easily decomposed by acids; even the 
carbonic acid present in the air will bring about this change. 
The tin contained in the stannate is deposited on the cotton — 
in the form of stannic oxide, or, more strictly, stannic acid. 
As this 1s somewhat soluble in acids, it is important that the 
sulphuric acid bath be not too strong, or there will be a 
tendency for the tin oxide to be dissolved off the cotton, and 
then but weak shades will be obtained in the final operation of 
dyeing. Further, owing to the decomposition of the stannate 
by exposure to the air, it is important that the substance should 
be used while fresh, and that only fresh baths should be used. 
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(3) Dyeing with Eosine Colours,—After the treatment with 
stannate of soda and sulphuric acid the prepared cotton is 
ready for dyeing. This process is carried out by preparing a 
cold bath with the required dye-stuff, entering the cotton 
therein, and then slowly raising to about 180° F., and main- 
taining at that heat until the desired shade is obtained. It 
is not needful to raise to the boil and work at that heat. No 
better results are obtained, while there is even a tendency for 
colours to be produced that rub badly, which is due to the 
too rapid formation of the colour lake; and it is worthy of 
note that when a colour lake is rapidly formed on the fibre 
in dyeing it is apt to be but loosely fixed, and the colour is 
then loose to both washing and rubbing. 


Dyeing with Acid and Azo Dyes. 


In dyeing with this class of colours stannate of soda, 
acetate of lead or alum may be used as mordants. The 
stannate of soda is employed in the same manner as when 
the eosines are used, and, therefore, does not require to be 
further dealt with. 

Acetate of lead is used in a similar way. The cotton 
is first steeped in a bath of acetate of lead of about 10° Tw. 
strong, used cold, and from half an hour to an hour is allowed 
for the cotton to be thoroughly impregnated with the lead 
solution, it is then wrung and passed a second time into 
a bath of soda, when lead oxide or lead carbonate is deposited 
on the cotton. After this treatment the cotton is ready for 
dyeing with any kind of acid, azo and even eosine dyes, and 
this is done in the same manner as is used in dyeing the 
eosines on a stannate mordant. The shades obtained on 
a lead mordant cannot be considered as fast; they bleed on 
washing and rub off badly. 

When alum is used as the mordant it may be employed 
in the same way as acetate of lead, but as a rule it is added to | 
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the dye-bath direct, and the dyeing is done at the boil. This 
latter method gives equally good results, and is more simple. 

The eosines and erythrosines, water blues, soluble blues, 
croceine scarlets, cloth scarlets, and a few other dyes of the 
azo and acid series are used according to this method. The 
results are by no means first class, deep shades cannot be ob- 
tained, and they are not fast to washing, soaping and rubbing. 

The methods of employing the much more important 
group of colouring matters known as the mordant dyes, 
which comprise such well-known products as logwood, fustic 
and alizarine, require more attention. With these, alumina, 
iron, and chromium mordants are used as chief mordants, 
either alone or in combination with one another, and with 
other bodies. The principal point is to obtain a good 
deposit of the mordant on the cotton fibre, and this is by 
no means easy. 

There are several methods by the use of which a deposit 
is formed of the mordant, either in the form of metallic 
oxide (or, perhaps, hydroxide) or of a basic salt. In some 
cases the cotton is passed through alternate baths containing, 
on one hand, the mordanting salt, e.g., alum, copperas, etc., 
and, on the other, a fixing agent, such as soda or phosphate 
of soda. Or a mordanting salt may be used, containing 
some volatile acid that on being subjected to a subsequent 
steaming is decomposed. Both these methods will be briefly 
discussed. | 


Methods of Mordanting. 


The cotton is first steeped in a bath containing Turkey- 
red oil, and is then dried. By this means there is formed on 
the fibre a deposit of fatty acid, which is of great value in 
the subsequent dyeing operations to produce bright and 
fast shades. After the oiling comes a bath of alum or 
alumina sulphate, either used as bought, or made basic by 
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the addition of soda. The result is to bring about on the 
fibre a combination of the fatty acid with the alumina. 
Following on the alum bath comes a bath containing soda. 
or phosphate of soda, which brings about a better fixation 
of the alumina. 

These operations may be repeated several times, especially 
when a full shade having a good degree of fastness is desired, 
as, for instance, Turkey-reds from Alizarine. This method 
of mordanting is subject to considerable variations as regards 
the order in which the various Operations are carried out, 
the strength of the baths, and their composition. A ereat 
deal depends upon the ultimate result desired to be obtained, 
and the price to be paid for the work. 

Iron is much easier to fix on cotton than is either alumina 
or chrome. It is usually sufficient to pass the cotton through 
a bath of either copperas or iron liquor, hang up to dry or 
age, and then pass into a bath of lime, soda or even phosphate 
of soda. The other mordants require two passages to ensure 
proper deposition of the mordant on the fibre. 

Following on the mordanting operations comes the dyeing, 
which is carried out in the following manner. The bath is 
made cold with the required amount of dye-stuff and not too 
small a quantity of water, the cotton is immersed and worked 
for a short time to ensure impregnation, then the temperature 
is slowly raised to the boil. This operation should’ be care- 
fully carried out, inasmuch as time is an important element 
in the dyeing with mordant colours; the colouring principle 
contained in the dye-stuff must enter into a chemical com- 
bination with the mordant that has been fixed on the fibre. 
Heat greatly assists this being brought about, but if the 
operation is carried on too quickly, then there is a tendency 
for uneven shades to be formed. This can only be remedied 
by keeping the temperature low until the dye-stuff has been 


fairly well united with the mordant, and then maintaining 
11 
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the heat at the boil to ensure complete formation of the 
colouring lake on the fibre, and therefore the production of 
fast colours. 

It has been noticed in the dyeing of alizarines on both 
cotton and wool that when, owing to a variety of circum- 
stances, local overheating of the bath happens to take place 
dark strains or streaks are sure to be formed. To avoid 
these care should be taken that no such local heating can 
occur. | 

It only remains to add that it is possible to dye a great 
tange of shades by this method, reds with alizarine and 
alumina; blacks with logwood and iron; greens from log- 
wood, fustic, or Persian berries, with chrome and iron; blues 
from alizarine blues; greens from Coeruleine or Dinitroso- 
resorcine, etc. 

Another method of mordanting cotton for the mordant 
group of dye-stuffs is that in which the cotton 1s impregnated 
with a salt of the mordant oxide derived from a volatile acid 
such as acetic acid, and then subjected to heat or steaming. 
This method is largely taken advantage of by calico printers 
for grounds, and dyers might make use of it to a much larger 


extent than they do. 

There are used in this process the acetates of iron, 
chromium and aluminium, and bisulphites of the same metals 
and a few other compounds. Baths of these are prepared, 
and the cotton is impregnated by steeping in the usual way ; 
then it is gently wrung out and aged, that is, hung up in 
a warm room overnight. During this time the mordant 
penetrates more thoroughly into the substance of the fabric, 
while the acid, being more or less volatile, passes off— 
probably not entirely, but at any rate some of the metal is 
left in the condition of oxide and the bulk of it as a basic 
salt. Instead of ageing the cotton may be subjected to a 
proccss of steaming with the same results. After this the 
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cotton is ready for dyeing, which is done by the method 
described in the last section. 

There is still another method to be noticed here, that. is, 
one in which a bath is prepared containing both the mordant 
and the dye-stuff. In this case the character of the mordant 
must be such that, under the conditions that prevail, it will 
not form a colour lake with the dye-stuff. Such substances 
are the bisulphites, if used with the bisulphite compounds 
of the dyestuffs; the acetates, if mixed with some acetic 
acid, may also be used. The process consists in preparing 
the dye-bath containing both the mordant and the dye-stuff, 
entering the cotton, steeping for some time, then wringing 
and steaming. During the latter operation the acid combined 
with the mordant, being volatile, passes away, and the colouring 
matter and mordant enter into combination to form the colour 
lake, which is firmly fixed upon the fibre. Very good results 
may be obtained by this method. 

Lastly, in connection with the mordant colours, attention 
may be directed to the process of using some of them, which 
consists in making a solution of the dye-stuff in ammonia, 
impregnating the cotton with this alkaline solution, and 
subjecting it to a steaming operation, during which the 
alkah, being volatile, passes away, leaving the colouring 
matter behind in an insoluble form. The cotton is next 
passed into a weak bath of the mordant (preferably the 
acetates of iron, etc.)., this being used first cold and’ then 
gradually heated up. The dye on the fibre and the mordant 
combine to form the desired colour, which is fixed on the 
fibre. 

The chrome mordants are those which are most commonly 
applied by the methods here sketched out, and with the 
large and increasing number of mordant dyes available, the 
processes should be worth attention from the cotton dyer. 

The following recipes give fuller details than the outline 
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sketches of the methods given above for the use of the various 
dyes produced with the mordant dyes and metallic mordants. 
In some cases as will be seen other dyes may be added to 
produce special shades :— 

Dark Olive.-—Prepare a bath from 8 lb. cutch, 4 lb. log- 
wood extract, 7 lb. fustic extract, 2 lb. copper sulphate. 
Work in this for one to one and a half hours at the boil. 
This bath may be kept standing, adding new ingredients 
from time to time, and works best when it gets old. Then 
pass into a cold bath of 3 lb. copperas for one hour, then 
wash and enter into a new bath of 10 lb. salt, 6 oz. Titan 
blue 3 B, 6 oz. Titan brown R, 6 oz. Titan yellow Y, work 
for one hour at the boil, then lift, wash and dry. 

Brown.—Prepare a bath with 20 lb. cutch, 2 Ib. copper 
sulphate, 4 lb. quercitron extract. Work for one and a quarter 
hours at the boil, then allow to lie for a day, when the goods 
are passed into a bath containing 3 Ib. bichromate of potash and 
1 lb. alum. Work at 150° to 160° F. in this for a few minutes, 
then allow to lie for four to five hours, wash well and dry. 

Olive—Work for twenty minutes at 80° F. in a bath of 
10 Ib. fustic extract, 5 lb. quercitron extract, 2 lb. logwood 
extract; heat to boil, work for half an hour, then enter — 
in a cold bath of 2 lb. sodium bichromate and 5 |b. copper 
sulphate; work for twenty minutes, then heat to boil; work 
for twenty minutes more, wash and dry. 

Pale Brown.—Treat in a hot bath of 25 lb. cutch, 1} |b. 
bluestone; work for half an hour in this bath, then lift, 
wring, and work in a bath of 1? Ib. bichromate of potash for 
twenty to thirty minutes. Dye in a bath of 2} Ib. alum, 
7 oz. Chrysoidin, 14 oz. Ponceau B. 

- Fast Brown.——The cotton is heated in a boiling bath con- 
taining 20 lb. cutch, 4 oz. copper sulphate for one hour, it is 
then treated in a bath containing 8 oz. bichromate of potash 
for half an hour, then dyed in a bath containing 2 0z. Benzo 
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black blue, 6 oz. Benzo brown N B, 2 Ib. soap, 8 Ib. salt, for 
~ one hour at the boil, washed and dried. 

Drab.—Dissolve }$ lb, cutch, 7 lb. bluestone, 8 lb. extract 
of fustic; enter goods at 120° F., give six turns, lift and 
drain. Prepare a fresh bath containing 2 lb. copperas ; enter 
goods, give three turns, lift, and enter fresh bath at 120°, con- 
taining 2 lb. bichromate of potash, give four turns, drain, 
wash and dry. 

Coffee Brown.—For one piece, wet out in hot water, run 
for half an hour upon a jigger in a bath of 6 lb. good cutch, 
take up and drain in a bath of 3 Ib. black iron liquor; drain, 
run again through each bath and rinse well. Prepare a fresh 
bath with Bismarck brown, enter at 100° F., heat slowly to 
200° F., drain, rinse and dry. 

Dark Brown Oilive-—Prepare the dye-bath with 12 lb. cutch, 
2 lb. bluestone, 23 Ib. alum, 10 lb. quercitron extract, 2 Ib. 
indigo carmine 4 lb. turmeric, } lb. Bismarck brown: boil 
for one and a half hours, then lift and add 1 lb. copperas; 
re-enter the goods, give another half-hour, boil, then add 
13 lb. bichromate of potash, work two hours more, then wash 
and dry. 

Red Drab.—Boil up 10 lb. cutch and 5 lb. sumac; enter 
the cotton at 140° F., work fifteen minutes and lift. Prepare 
a fresh bath of 4 lb. black iron liquor; enter the cotton cold, 
work ten minutes and lift. Prepare another bath with 3 Ib. 
bichromate of potash; enter cotton at 160° F., work fifteen 
minutes, lift and wash. Finish in a fresh bath containing 
3 lb. logwood, 6 lb. red liquor; enter cotton at 100° F., 
work ten minutes, lift, wash and dry. 

Fawn.—Boil up 5 lb. cutch and 5 oz. bluestone, cool to 
100° F. ; enter, give six turns, lift, and add 2 lb. copperas ; 
re-enter cotton, give four turns, lift and wring. Prepare a 
fresh bath with 1 lb. bichromate of potash; enter cotton at 
110° F., give five turns, lift, wash and dry. 
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Grey Slate-—Boil up 10 lb. sumac, 3 lb. fustic extract ; 
cool down to 120° F., give eight turns, lift and wring. 
Prepare a fresh’ bath with 5 lb. copperas; enter cotton cold, 
give five turns, lift and wash. 

Dark Plum.—Lay down overnight in 30 lb. sumac. Next 
morning wring and enter in a fresh bath of oxy-muriate of 
tin 20° T'w., give four turns, lift and wash well in two waters. 
Boil out 40 lb. ground logwood, 10 lb. ground fustic, cool 
bath down to 140° F.; enter cotton, give eight turns, lift 
and add 13 gallons red liquor ; re-enter yarn, give four turns, 
lift, wash and dry. 

Pale Chamois.—Work the cotton seven turns in a cold 
bath of 3 lb. copperas, then wring and pass into a cold bath 
of 3 lb. soda ash; work well, wash and dry. | 

Dark Brown Olive.-—Prepare a bath of 28 lb. fustic, 3 lb. 
logwood, 18 lb. cutch, 4 lb. turmeric, 2 lb. copper sulphate, 
? lb. alum; work for an hour at the boil, then sadden in a 
new bath of 1 Ib. bichromate of potash for half an hour, 
then sadden in a new bath of } lb. nitrate of iron, working 
in the cold for half an hour, lift, wash and dry. 

Havana Brown.—Prepare a bath with 4 lb. cutch and 1 Ib. 
bluestone ; work at the boil for one hour, then pass through 
a warm bath of $ lb. bichromate of potash, 1 lb. sulphuric 
acid. Wash and dye in a bath of 3 lb. Bismarck brown and 
4 lb. alum; work for one hour at about 180° F., wash and 
dry. 

Black.—Prepare a dye-bath with 20 lb. extract of logwood, 
4 lb. cutch, 5 lb. soda ash, 5 Ib. copper sulphate. Heat to 
the boil, enter the cotton, and work well for three hours, 
then lift, and allow to lie overnight in a wet condition, wash 
and pass into a bath of 1 lb. bichromate of potash for half 
an hour ; lift, wash and dry. The dye-bath is not exhausted, 
and only about one-third of the various drugs need be added 
for further batches of cotton. 
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Reseda Green.—Prepare a bath with 15 lb. cutch, 8 lb. 
turmeric; work in this for fifteen minutes at about 150° 
F., then pass through a hot bath of 2 lb. bichromate of potash 
for one hour, then re-enter into a cutch bath to which has 
been added, | lb. sulphate of iron; work for one hour, then 
add 2 lb. alum and work half an hour longer, rinse,-wash 
and dry. 

Fawn Brown.—Prepare a dye-bath with 4 lb. cutch, 2 lb. 
fustic extract; work for one hour at hand heat, then lift, 
and pass through a bath of 1} lb. bichromate of potash ; 
_ work for a quarter of an hour, rinse and pass into a fresh 
bath of 1 oz. Bismarck brown for ten minutes, then lift, wash 
and dry. 

Beige.—Prepare a bath with 20 lb. sumac; enter cotton 
at 120° F., give six turns, lift and add $ lb. copperas ; re-enter 
cotton, give four turns and-wring. Prepare a fresh bath con- 
taining 2 lb. extract of fustic, 3 oz. extract of indigo; enter 
cotton at 120° F., give three turns, raise temperature to 140° 
F., and turn to shade, lift, wash and dry. 

Turkey Red.—One of the most important colours dyed 
on cotton is that known as Turkey red, a bright red of a 
bluish tone, characterised by its great fastness to light, 
washing, etc. Strong alkalies turn it more yellowish, but 
weak acids and alkalies have little action. 

Into the history of the dyeing of Turkey red it is not 
intended to enter, those who are interested in the subject 
should refer to old works on dyeing; nor is it intended to 
speak of old methods of producing it with the aid of madder, 
but rather to give some of the most modern methods for 
dyeing it with alizarine. | 

Many processes differing somewhat in detail have been 
devised for dyeing Turkey red on cotton, and it is probable 
that no two Turkey-red dyers work exactly alike. It is 
difficult to produce the most perfect red, and a very great 
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deal of care in carrying out the various operations 1s necessary 
to obtain it. This care and the number of operations makes 
Turkey red an expensive colour to dye, and so shorter 
methods are in use which dye a red on cotton that is cheaper, 
but not so brilliant or fast as a true Turkey red. 

Process 1.—This process is perhaps the most elaborate 
of all processes, but it yields a fine red. The process is 
applicable to cloth or yarn, although naturally the machinery 
used will vary to suit the different conditions of the material. 
Bleached yarn or cloth may be treated, although a full bleach 
is not necessary, but the cloth or yarn must be clean or well 
scoured, so that it is free from grease and other impurities. 

Operation 1. Boil the cotton for six to eight hours with 
a carbonate of soda lye at 1° Tw. in a kier at ordinary 
pressure, then wash well, wring, or, better, hydro-extract. 

Operation 2. First ‘‘ greening’: What is called the 
‘first green liquor” is prepared by taking 15 lb. of gallipoli 
oil, 3 lb. phosphate of soda and 15 lb. carbonate of soda, 
the liquor to stand at 2° Tw. Originally this “‘ liquor” was 
made with sheep dung, but this is now omitted. The 
cotton is worked in this liquor, which is kept at 100° F., 
until it is thoroughly impregnated, then it is taken out, 
squeezed and dried, or in some cases piled overnight and 
then stoved. 

_ Operation 38, ‘Second. green liquor. As before. 

Operation 4. Third green liquor. As before. 

Operation 5. A carbonate of soda lquor of 2° Tw. 
strength is prepared, and the cotton steeped in this until 
it is thoroughly impregnated, then it is wrung out and 
stoved. This is called ‘“‘ white liquor treatment ”’. 

Operation 6. Second white liquor. As before. 

Operation 7. Steeping: Prepare a bath of water at 150° 
F., and steep for twelve hours, then wring and dry. 

Operation 8. Sumacing: A liquor is made from 12 Ib. 


THE PRACTICE OF TURKEY-RED DYEING. 169 


sumac with water, and after straining from undissolved 
sumac leaves the liquor is made to stand at 2° Tw., this 
is kept at about a 100° F., and the cotton is well worked 
in it and allowed to steep for four hours, after which it is 
taken out and wrung. 

Operation 9. Mordanting or aluming: 20:lb. of alum 
are dissolved in hot water, and 5 lb. of soda crystals are 
slowly added in order to prepare a basic alum solution ; this is 
now made by the addition of water to stand at 8° Tw. 

The sumaced cotton is worked in this bath and allowed 
to steep for twenty-four hours, when it is taken out and 
wrung. Some dyers add a little tin crystals to this bath; 
others add a small quantity of red liquor. 

Operation 10. The dyeing: A cold bath is prepared with 
10 lb. to 12 Ib. alizarine, 3 lb. sumac extract, and 2 oz. lime. 
The cotton is entered into the cold bath, worked from fifteen 
to twenty minutes so as to get it thoroughly impregnated ; 
then the heat is slowly raised to the boil and the dyeing 
carried on at that heat until the full shade is obtained, 
which usually takes about an hour. According to the brand 
of alizarine used so will the shade that is obtained vary, as 
will be mentioned later on. 

Operation 11. First clearing: The dyed cotton is placed 
in a boiler and boiled for four hours with 3 lb. soda crystals 
and 3 lb. palm oil soap, afterwards washing well. 

Operation 12. Second clearing: The dyed cotton is 
again boiled for two hours with 24 lb. soap and + Ib. tin 
crystals, then give a good washing and dry. 

This process is a long one—indeed, some dyers by repeat- 
ing some of the operations lengthen it—and it takes at least 
two weeks, in some cases three weeks, to carry out. 

The first idea is to get the cotton thoroughly impregnated 
with the oil, and this oxidised to some extent on the fibre, 
and to this end the oil treatments are carried out. In this 
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process experience has shown that olive oil is the best to use, 
although other oils have been tried from time to time. The 
sumacing enables the alumina to be more firmly fixed on to 
the cotton. The alumina combines with both the oil and 
the sumac, and the resulting mordant produces a_ better 
and more brilliant red with the alizarine. The clearing 
operations serve to remove impurities, to brighten the colour, 
and to more fully fix it on the cotton. 

Process 2.—Operation 1. The cotton is well bleached or 
scoured with soda in the usual way. 

Operation 2. Oiling or preparing: A liquor is made from 
10 Ib. alizarine oil or Turkey-red oil in 10 gallons water. 
This oil is prepared from castor oil by a process of treatment 
with sulphuric acid, washing with water and neutralising 
with caustic soda. The cotton is thoroughly impregnated ~ 
with this oil by steeping, then it is wrung out and dried. 

Operation 8. Steaming: The cotton is put into a steam- 
ing cottage or continuous steaming chamber and steamed 
for from one to one and a half hours at about 5 I|b- 
pressure. 

Operation 4. A bath of red liquor (acetate of alumina) 
at 8° Tw. is prepared. Some dyers use basic alum at the 
same strength. In this bath the cotton is steeped at 100° F. 
for two hours; then it is wrung out and dried. This alum- 
ing bath can be repeated. Next it is run through a bath of 
chalk and water containing 2 Ib. chalk in 10 galions water. 
This helps to fix the alumina on the cotton. Phosphate of 
soda also makes a good fixing agent. 

Operation 5. Dyeing: ‘This is carried out in precisely 
the same way as in the other process. 

Operation 6. Oiling: A second oiling is now given in a 
bath of 5 lb. alizarine oil, or Turkey-red oil, in 10 gallons 
water, after which the cotton is dried, when it is ready for 
further treatment. In place of giving a second oiling after 
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the dyeing, it is, perhaps, better to give it after the Pe deaeh Se 
ing and before dyeing. 

Operation 7. Clearing: The dyed cotton is cleared with 
soap in the same manner as the clearing operations of the 
first process, which see. 

Any of the treatments preparatory to, and following the 
actual dyeing of, any of these processes may be repeated 
if deemed necessary. The text-books on dyeing and the 
technical journals devoted to the subject frequently contain 
accounts of methods of dyeing Turkey red, but when these 
come to be dissected the methods are but little more than 
variants of those which have just been given... 

Seeing that the theory or theories involved in this rather 
complex process of dyeing Turkey red, and that colourists 
are not agreed as to the real part played by the oil, the 
sumac and the clearing operations in the formation of a 
Turkey red on cotton, nothing will be said here as to the 
theory of Turkey-red dyeing. 

Alizarine Red.—It is possible to dye a red with alizarine 
on cotton which, while being a good colour, is not quite so 
fast to washing, etc., as a Turkey red. This is done by using 
fewer treatments, as shown in the following process :— 

Process 1.—Boil the cotton in soda. 

Process 2.—Ouil with Turkey-red oil, as in the Turkey-red 
process No. 2 above. 

Process 3.—Mordant with alum or acetate of alumina. 

Process 4.—Dye with alizarine as before. 


Process 5.—Soap. 

There are three distinct colouring matters which are sold 
commercially under the name of ‘‘alizarine”’. These are: ali- 
zarine itself, which produces a bluish shade of red: anthra- 
purpurine, which gives a similar but less blue red than alizarine; 
and flavo-purpurine, which produces the yellowest reds. The 
makers send out all these various products under various marks 
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For dyeing Turkey reds the flavo- and anthra-purpurine 
brands or yellow alizarines are to be preferred ; for pinks and 
rose shades the alizarine or blue shade brands are best. 

Alizarine Pink.—This can be dyed in the same way as 
Turkey red, only using for full pinks 4 per cent. of alizarine 
in the dye-bath, or for pale pinks 1 to 2 per cent. It is 
advisable to reduce the strength of the oiling and mordanting 
baths down to one-half. 

Alizarine Violet—Alizarine has the property of combining 
with iron to form a dark violet colour, and advantage is taken 
of this fact to dye what are called in the dyeing and calico 
printing trades alizarine purples and lilacs, although these 
do not resemble in hue or brilliance the purples and lilacs 
which can be got from the direct dyes. They have not the 
importance which they formerly possessed, and but a mere 
outline of two processes for their production will be given. 

Alizarine Purple.—Process 1. (1) Boul with soda, (2) prepare 
with Turkey red oil, (8) mordant by steeping in copperas 
liquor at 4° Tw. for twenty minutes, take out, allow to 
lie on stillages overnight, then wash and dry. For deep 
purples it may be advisable to repeat these treatments ; 
for pale lilacs using them at half strength is advisable. (4) 
Dye with 8 to 10 per cent. of alizarine blue shade, working 
as described under Turkey red. The best results are obtained 
when | per cent. of chalk is added to the Exon Debs (5) Soap 
as in red dyeing. 

Process 2. (1) Boil with soda, (2) oil with Turkey-red oil, 
(3) steep in pyrolignite of iron (iron liquor) for one hour, 
then age by hanging in the air. (4) Dye as before. (5) 
Soap. 

Fine blacks are got if after oiling the cotton is treated 
with sumac or tannic acid, then mordanted with iron and 
dyed with alizarine as usual. 

Chocolate Browns.—Fine fast chocolate browns can be 
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got from alizarine by using a mixed mordant of iron and 
alumina, either the acetate or the sulphate. By varying 
the relative proportions various shades can be obtained. 

Alizarine Orange—Prepare the cotton as if for dyeing a 
Turkey red, but use in the dye-bath 8 to 10 per cent. of 
Alizarine orange. 

Alizarine Bluwe—The cotton is boiled three hours with 3 
per cent. ammonia soda at 30 lb. pressure, and then washed 
thoroughly. The boiled, washed and hydro-extracted yarn 
is oiled with a solution containing from } Ib. to 14 1b. Turkey- 
red oil, 50 per cent. for every gallon of water. It is then wrung 
out evenly and dried for twelve hours at 150° F. 


Tannin. Grounding. 


The oiled and dried cotton is worked three-quarters of 
an hour in a vat containing a tannin solution (1 oz. per 
gallon). The cotton remains in this liquid, which is allowed 
to cool off for twelve hours, then it is hydro-extracted. 
Sumac turns the shade somewhat greener, which is noticed 
especially after bleaching, therefore tannin is given the pre- 
ference. 


Chromium Mordant. 


The cotton treated with tannin and then hydro-extracted 
is worked cold for one hour in a vat containing a solution of 
chromium chloride at 32° Tw., and remains in this solution 
twelve hours. The cotton 1s then hydro-extracted and washed 
directly; 1t is best to employ running water. A special 
fixation does not take place. The cotton is now ready for 
dyeing. The solution of chromium chloride and the tannin 
solution can be used continuously, adding fresh liquor to 
keep the baths up to strength. 

Dyeing—For dyeing, water free from lime must be used. 
Water having not more than 2°5° hardness can be employed 
if it 18 corrected with acetic acid, thereby converting the 
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carbonate of lime into acetate of lime. Very calcareous 
water must be freed from lime before use. The dye-bath 
contains for 100 Ib. cotton 15 Ib. Alizarine blue paste (A R 
or HF’, according to the shade desired), 35 lb. acetic acid (12° 
Tw.), 15} lb. ammonia (25 per cent.), 24 oz. tannin. The 
cotton is worked a quarter of an hour in the cold; the 
temperature is raised slowly to a boil, taking about one 
hour, and the cotton is worked three-quarters of an hour at 
that heat. Finally the cotton is washed and hydro-extracted. 
The dyed and washed cotton is steamed two hours at 15 lb. 
to 22 lb. pressure. Steaming turns the shade greener and 
darker, and increases the fastness. After steaming the cotton 
it 18 soaped one or two hours at the boil, with or without 
pressure. According to the quality of water employed, 2 to 
5 parts soap per 1,000 parts water are taken. 

Brown.—A fine brown is got by a similar process to this, 
if instead of Alizarine blue, Alizarine orange is used in the 
dye-bath. A deeper brown still if Anthracene brown, or a 
mixture of Anthracene brown and Alizarine blue, be used. 

Claret Red.—Clarets to maroon shade of red are got by 
preparing the cotton as for blue given above, then dyeing 
with alizarine. 

Logwood Black.x—One of the most important colours 
that come under this section is logwood black, the formation 
of which on the fibre depends upon the fact that the colour- 
ing principle of logwood forms a black colour lake with iron 
and also one with chromium. 

There are many ways of dyeing logwood blacks on cotton, 
whether that be in form of hanks of yarns, warps or pieces. 
While these blacks may be, and in the case of hanks are, 
dyed by what may be termed an intermittent process, yet 
for warps and piece goods a continuous process is preferred 
by dyers. Examples of both methods will be given. As in 
the dyeing of Turkey reds it is probable that no two dyers 
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of logwood blacks quite agree in the details of their process, 
there may be variations in the order of the various baths 
and in their relative strengths. Typical methods will be 
noted here. 

Dyeing Logwood Black on Yarn in Hanks.—Operation 1. 
Sumacing: Prepare a bath with 10 lb. sumac extract in 
hot water. Work the yarn in this for half an hour, then 
allow to steep for six hours or overnight, lift and wring. The 
liquor which is left may be used again for another lot of 
yarn by adding 5 lb. sumac extract for each successive lot 
of yarn. In place of using sumac the cheaper myrabolam 
extract may be used. | 

Operation 2. Ironing or Saddening: Prepare a bath 
with 3% gallons nitrate of iron, 80° Tw. Work the yarn 
in this for fifteen minutes, then wring out. The bath 
may be used again when 1 gallon of nitrate of iron is 
added for each lot of yarn worked in it. In place of the 
nitrate of iron, the pyrolignite of iron or iron liquor may 
be used. 

Operation 8. Liming: Work for ten minutes in a weak 
bath of milk of lime. 

Operation 4. Dyeing: This is done in a bath made from 
10 lb. logwood extract and 1 lb. fustic extract. The yarn is 
entered into the cold or tepid bath, the heat slowly raised 
to about 150° F., then kept at this heat until a good black 
is got, when the yarn is taken out, rinsed and wrung. The 
addition of the fustic extract enables a much deeper and 
jetter shade of black to be dyed. 

Operation 5. Saddening: To obtain a fuller black the 
dyed cotton is sent through a bath of 14 lb. of copperas, then 
washed well. 

Operation 6. Soaping: Work for twenty minutes in a 
bath of 2 lb. soap at 140° to 150° F. Then wash well. 

Much the same process may be followed for dyeing 
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logwood black on warps and piece goods, jiggers being used 
for each operation. 

Another method is to first work the cotton in pyrolignite 
(iron liquor) at 10° Tw., until it is thoroughly impregnated, 
then to dry and hang in the air for some hours, next to pass 
through lime water to fix the iron, and then to dye as before. 

Continuous Process—In this case a continuous dyeing 
machine is provided, fitted with five to six compartments. 
The cotton is first of all prepared by steeping in a bath of 
12 lb. myrabolam extract for several hours, then it is taken 
to the continuous machine and run in succession through 
nitrate of iron liquor, lime water, logwood and fustic, iron 
liquor and water. The nitrate of iron bath contains 2 gallons 
of the nitrate to 10 gallons of water, and as the pieces go 
through fresh additions of this liquor are made from time to 
time to keep up the volume and strength of the liquor to the 
original points. 

The logwood bath is made from 10 lb. logwood extract 
and 1 lb. fustic extract, and it is used at about 160° F. The - 
quantities here given will serve for 100 lb. of cotton, and | 
it is well to add them dissolved up in hot water in small 
quantities from time to time as the cotton goes through the 
bath. 

The iron liquor given after the dyeing contains 2 lb. of 
copperas in 10 gallons of water. 

Between the various compartments of the machine is 
fitted squeezing rollers to press out any surplus liquor, which 
is run back into the compartment. The rate of running the 
warp or pieces through should not be too rapid, and the 
dyer must adapt the rate to the speed with which the cloth 
dyes up in the dye-bath. 

The addition of a little red liquor (alumina acetate) to the 
iron bath is sometimes made, this is advantageous, as it 
results in the production of a finer black. Iron by itself 
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tends to give a rusty-looking, or brownish black, but the 
violet, or lilac shade that alumina gives with logwood, tones 
the black and makes it look more pleasant. 

Some dyers add a small quantity, 1 per cent., of the 
weight of the cotton of sulphate of copper to the iron 
bath, others add even more than this. Some use nitrate of 
copper ; the copper giving a greenish shade of black with 
logwood, and this tones down the iron black and makes it 
more bloomy in appearance. 

Single bath methods of dyeing logwood blacks are in use, 
such methods are not economical as a large quantity, both 
~ of dye-wood and mordants, remain in the bath unused. 
Although full intense blacks can be dyed with them, the 
black is rather loosely fixed and tends to rub off. This is 
because as both the dye-stuff and the mordant are in the 
same bath together they tend to enter into combination 
and form a colour lake that precipitates out in the dye-bath, 
causing the loss of material alluded to above, while some 
of it gets mechanically fixed on the cotton, in a more or 
less loose form, and this looseness causes the colour to rub 
off. 

For a chrome-logwood black, a dye-bath is made with 3 
Ib. bichromate of potash, 100 gallons logwood decoction at 
3° Tw., and 63 Ib. hydrochloric acid. Enter the cotton into 
the cold bath, raise slowly to the boil and work until the 
cotton has acquired a full black blue colour, then take it out 
and rinse in a hot lime water when a blue black will be got. 

A copper-logwood black is got by taking 100 gallons logwood 
decoction at 3° Tw., and 6 lb. copper acetate (verdigris); the 
cotton is entered cold and brought up to the boil. Copper 
nitrate may be used in the place of the copper acetate, 
when it is a good plan to add a little soda to the bath. 
Some dyers in working a copper-logwood black make the 


dye-bath from 100 gallons logwood liquor at 2° Tw., 4 lb. 
| 12 
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copper sulphate (bluestone) and 4 lb. soda. This bath 1s 
used at about 180° to 190° F., for three-quarters of an hour, 
then the cotton is lifted out, wrung and aged or as it is 
sometimes called. ‘‘smothered’’ for five hours. The opera- 
tions are repeated two or three times to develop a full 
black. 

Logwood black dyeing has lost much of its importance of 
late years owing to the introduction of the many direct 
blacks, which are much easier of application and leave the 
cotton with a fuller and softer feel. 

Logwood Greys——These are much dyed on cotton and 
are nothing more than weak logwood blacks, and may be 
dyed by the same processes only using baths of about one- 
tenth the strength. 

By a one-bath process 5 lb. of logwood are made into 
a decoction and to this 1 lb. of copperas (ferrous sulphate) is 
added and the cotton is dyed at about 150° F. in this bath. 
By adding to the dye-bath small quantities of other dye-woods, 
fustic, peach wood, sumach, etc., greys of various shades are 
obtained. Some recipes bearing on this point are given in 
this section. | 

Logwood is not only used for dyeing blacks and greys as 
the principal colouring matter, but is also used as a shading 
colour along with cutch, fustic, quercitron, etc., in dyeing © 
olives, browns, etc., and among the recipes given in this 
section examples of its use in this direction will be found. 

The dye-woods—fustic, Brazil wood, bar wood, Lima 
wood, cam wood, cutch, peach wood, quercitron bark, Persian 
berries—have since the introduction of the direct dyes lost 
much of their importance and are now little used. Cutch is 
used in the dyeing of browns and several recipes have already 
been given. Their production consists essentially in treating 
the cotton in a bath of cutch, either alone or for the purpose 
of shading with other dye-woods when the cotton takes up 
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the tannin and colouring matter of the cutch, etc. The 
colour is then developed by treatment with bichromate of 
potash, either with or without the addition of an iron salt to 
darken the shade of brown, | 

The usual methods of applying all the other dye-woods, to 
obtain scarlets to reds with Brazil wood, Lima wood, peach 
wood ; or yellows with fustic, quercitron or Persian berries, 
is to first prepare the cotton with sumac, then mordant 
with alumina acetate or tin crystals (the latter gives the 
brightest shades), then dye in a decoction of the dye-woods. 
Sometimes the cotton is boiled in a bath of the wood when 
it takes up some of the dye-wood, next there is-added alumina 
acetate or tin crystals and the dyeing is continued when the 
colour becomes developed and fixed upon the cotton. 

Tron may be used as a mordant for any of these dye-woods 
but it gives dull sad shades, 

Chrome mordants can also be used and these produce 
darker shades than tin or alumina mordants. 

As practically all these dye-woods are now not used by 
themselves it has not been deemed necessary to give specific 
recipes for their application, on previous pages several are 
given showing their use in combination with other dyes. 

The dye-stuff Dinitroso-resorcine or Solid green O is used 
along with iron mordants for producing fast greens and with 
chrome mordants for producing browns to a limited extent 
in cotton dyeing. The following recipes give the details of 
the process. | 

Green.—Steep the cotton yarn or cloth in the following 
liquor until well impregnated, then dry: 3 gallons iron 
liquor (pyrolignite of iron), 22° Tw. gallons of water, ? gallon 
acetic acid, 12° Tw., 2 lb. ammonium chloride. Then pass 
the cotton through a warm bath of 3 oz. phosphate of soda 
and 4 oz. chalk per gallon, then enter into a dye-bath con- 
taining 6 lb. Solid green O. Work as described for dyeing 
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alizarine red. For darker greens of a Russian green shade 
use 10 lb. of solid green O, in the dye-bath. 

Brown.—A fine brown is got by steeping the cotton in 
a bath of 8 lb. Solid green O, 6% gallons water, 13 gallons 
ammonia and 2 lb. acetate of chrome ; dry, then pass through 
a soap-bath, wash and dry. 

Deep Olive Brown.—Mix 8 |b. Solid green O and 4% Ib. 
borax with 6 gallons water, add } lb. Turkey-red oil, 5 Ib. 
ammonia, then 2 gallons water and 13 lb. copper-soda solu- 
tion and another 2 gallons water. Steep the cotton in this, 
dry, soap well and wash. The copper-soda solution is made 
from 10 lb. chloride of copper (75° Tw.), 5 lb. tartaric acid, 
12 lb. caustic soda (75° Tw.) and 4 lb. glycerine. 

Kkaki.—Make the dye liquor from 14 lb. Solid green O, 
1 lb. Alizarine yellow N, 1 lb. caustic soda (36° Tw.), 2 Ib. 
Turkey-red oil and 8 gallons water. To this add 23 lb. 
acetate of chrome (32° T'w.), 2} lb. copper-soda solution and 
4 gallons water. 

Sage Green.—Use 1} lb. Solid green O, 3 |b. caustic soda 
(36° Tw.), $ lb. Ceruleine, } lb. Turkey-red oil, 1 gallon water 
to which is added 24 lb. acetate of chrome (32° T'w.) and 24 
lb. copper-soda solution dissolved in 4 gallons water. | 

Pale Brown.—Use 4 lb. Solid green O, 24 lb. borax, 3 lb. 
ammonia, } lb. Turkey-red oil, 6 gallons of water and 13 lb. 
copper-soda solution dissolved in 2 gallons water. 

Pale Fawn Brown.—The dye-bath 1s made from 3 lb. 
Alizarine, 12 lb. Solid green O, 14 Ib. borax, } lb. Turkey-red 
oil and 5 gallons of water to which is added rr lb. acetate of 
chrome (32° Tw.), 14 Ib. copper-soda solution and 4 gallons 
water. In all cases the cotton is steeped in the dye liquors 
until thoroughly impregnated, then the excess liquor 1s wrung 
out, the cotton dried, then passed through a soap bath, washed 
well and dried. 

Dark Brown.—Place the cotton in a lukewarm bath of 25 
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lb. cutch and 1} lb. copper sulphate; work for half an hour, 
then steep for six hours, then lift, wring and enter into a 
bath of 3} lb. bichromate of potash at 160° F. for twenty 
minutes. Then wash and dry. 

Yellow Brown.—Make a bath with 14 Ib. cutch and 1 > lb. 
copper sulphate ; work in this bath for four hours at 120° BY, 
then pass into a bath of 2 Ib. copperas and $ lb. chalk, ork 
for half an hour in the cold, then pass into a hot bath of 23 
lb. bichromate of potash at 150° F. for half an hour. 

Dark Brown.—Make a dye-bath with 15 lb. cutch, 2 lb. 
logwood extract and 2 Ib. fustic extract; work the cotton in 
this at 160° F. for ad hours, then pass into a cold bath of 
1 Ib. copperas and } lb. chalk for half an hour, then into a 
bath of 3 Ib. Rome of potash for half an hour at 150° 
F., then wash and dry. 


(7) PRoDucTION oF Contour Direct upon CoTTOoN FIBRES. 


By the action of nitrous acid upon the salts of the 
primary organic amines the so-called diazo compounds are 
formed. An example of this important process is that of 
nitrous acid on aniline hydrochloride shown in the following 


equation :— 

C,H;NH, + HCl + HNO, 2H,O0 + C,H.N:NCl 

Hydrochloric acid Nitrous Water, Diazo-benzene 
aniline, acid, chloride. 


These diazo compounds are distinguished by their active 
properties, especially in combining with amines in acid solu- 
tions, or with phenols in alkaline solution to form the azo 
dyes, thus diazobenzene chloride will combine with naphthol 
to form naphthol-azo-benzene, thus :-— 


C,H,N : NCl > Seis als! + NaOH = 
Diazo-benzene chloride, Naphthol, Caustic soda, 


C,,H,OHN : NC,H, + NaCl + H,O 
Naphthol-azo-benzene, Salt, Water. 


182 THE DYEING OF COTTON FABRICS. 


These azo compounds are coloured, but are perfectly in- 
soluble in water, alkalies, or acids; on the other hand the 
sulphonates of these bodies are easily soluble and form the 
numerous azo dyes now so largely made and used in wool 
and silk dyeing, but which on account of their being sulpho- 
nates cannot be used for cotton dyeing. 

Methods have been devised for producing the insoluble 
azo colours direct upon the fibres. They are also called 
naphthol colours from the use of beta- and alpha-naphthol in 
their production. Although these azo dyes, when produced 
on the fibre, do not possess the fastness of the alizarine dyes, 
yet, on account of their cheapness and relative great fastness 
to soap and the action of sunlight, they are better than many 
of the newer cotton dyes. 

By this method (first introduced in England by Holliday) 
colours of exceptional brightness and fastness can be obtained 
which were not obtainable with the dyes then known. Those 
which are obtained from phenols are of the first importance. 


The Diazotisation of the Amido Bases. 


With most bases this must be accomplished as cold as 
possible below 65° F. At a higher temperature, and when 
allowed to stand, most diazo compounds decompose quickly 
with evolution of nitrogen, which decomposition results in 
the mixture losing its power of producing colour, or at the 
most gives unsatisfactory results. For this reason it is there- 
fore always necessary to work as cold and as quickly as 
possible. 

The amido-azo bodies, whose compounds with the phenols 
are also distinguished by their great fastness, are in this 
respect an exception. They can be diazotised at the ordinary 
temperature, and their diazo compounds are much stabler 
than those, for example, of alpha- and beta-naphthylamine or 
of aniline, which must always be used as quickly as possible. 
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From anisidine, phenetidine and amido-diphenylamine, 
still more stable diazo compounds can be obtained, but the 
prices of these bases are rather high, and the colours produced 
with them are not fast to light. 

The cheapest and most convenient method of obtaining 
nitrous acid for diazotising is by the action of a mineral acid, 
preferably hydrochloric acid, upon nitrite of soda. 

For diazotising one molecule of base requires one mole- 
cule of hydrochloric acid to form a salt of the base, a molecule 
of nitrite of soda, and another molecule of hydrochloric acid 
to decompose the nitrite. The diazotisation is better carried 
out and the diazo solution rendered more stable if another 
molecule of hydrochloric acid and an excess of nitrite of soda 
are used. ‘The presence of an excess of nitrite can be deter- 
mined by testing the diazo solution with potassium iodide 
starch paper, which in the presence of excess of nitrite gives 
the blue iodine starch reaction. 

In carrying out the diazotisation, the base is first dissolved 
in the whole amount of hydrochloric acid which has to be 
used, and the solution is filtered. The diazotisation takes 
place in the manner shown in the equation :— 


C,H;NH, +. HCl areen it CO) + NaNO, = 
Aniline hydrochloride, Hydrochloric acid, Sodium nitrite, 


NaCl + C,H,N : NCl + H,O 
Salt, - Diazo-benzene chloride, Water. 


The bases which form salts soluble with difficulty, such 
as nitroaniline and the amido-azo bodies, offer special diffi- 
culties in diazotising. | 

It has been found that the operation with these is best 
carried out if the chemically pure bases in paste form are 
mixed with the requisite amount of nitrite, and the diluted 
paste then poured into the hydrochloric acid. 
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It has been found by experience that the colour is de- 
veloped much brighter upon the fibre when the diazo solution 
contains acetic acid and no free mineral acid. However, the 
diazotisation is better carried out with hydrochloric acid, and 
the presence of the latter is necessary to give stability to the 
solution. If before the diazo solution is used a quantity of 
acetate of soda be added to it, the free hydrochloric acid 
liberates acetic acid from the acetate, and the chloride of the 
diazo body changes into its acetate. It is better to add an 
excess above the two molecules of acetate of soda which are 
required. 

The combination when aniline and beta-naphthol are 
used, as the amine and phenol respectively, is shown in the 
following equations :— 


C,H;N : NCl = C,,H,OH + 
Diazo-benzene chloride, B. naphthol, 
NaOH = 2NaCl + C,H;N:NC,H,OH + 4H,O 


Caustic soda, Benzene- azo-naphthol, Water. 


Or, with naphthylamine and naphthol, thus :— 
Citi N Ss NGL 0) El erg eee Gh eee 
NaGl +. CEN NGO OD pacer 
Naphthalene azo-naphthol. 
By the action of nitrous acid upon amido-azo bodies a 


group of bodies called diazo-azo compounds are obtained 
which contain the group N:N twice over, thus :— 


C,H;N:NC,H,NH,HC! + NaNO, + 2HCl= 
Benzene-azo-aniline-hydrochloride, 
NaCl + C,H;N:NC,H,N:NCl + 2H,0. 


Diazo-azo-benzene-chloride. 
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When this compound is combined with naphthol diazo-azo 
dyes are produced. 


C,H,N:NC,H,N: NC,,H,OH. 


Benzene-azo-benzene-azo-naphthol. 


The molecular weights of the bases, phenols and chemicals 
employed are the following :— 


1. Hydrochloric acid, HC]—36'5. 

2. Caustic soda, NaOH—40. 

3. Nitrite of soda, NaNO,—69. 

4. Acetate of soda, NaC,H,0,3H,O—136. 


1. Commercial hydrochloric acid at 32° Tw. contains about 
365 grams of HCl in a litre, or 33 Ib. in a gallon. 

2. The commercial 77 per cent. soda must always be used, 
and for practical purposes it may be taken as pure. It is 
best to make a solution which contains 160 grams NaOH 
in a litre of water. 

3. The nitrite supplied is almost chemically pure, and is 
easily soluble in water. In order to make a solution 140 
or 290 grams are dissolved per litre. 

4. Crystallised acetate of soda contains 3 molecules of 
water of crystallisation, and is usually somewhat moist. 
Instead of 186 grams 140 are taken to allow for moisture. 
The amount is dissolved in about 500 cubic centimetres of 


water. 
Bases. 
1. Amine, C,H,NH,—93. 
2. Toluidine, C,H,NH,—107. 


. Alpha- and beta-naphthylamine, C,,H,NH,—143. 
Para- or meta-nitroaniline, C,H,NO,NH,—138. 

. Nitro-para-toluidine, C,H,NO,NH,—152. 
Amidoazobenzene (base), C,H,N:NC,H,NH,—197. 


Oo wm oO 


186 THE DYEING OF COTTON FABRICS. 


7. Orthoamidoazotoluol (base), C,H,N:NC,H,NH,—225. 
8. Alpha- or beta-naphthol C,,H-OH—144. 


Example of Quantities Taken. 
Molecular Weight. 


1. Molecule nitrite . , 69 grams. 
2. Molecule aniline . : ; So tre 

3. Molecule hydrochloric acid ; U0 wma 

4. Molecule acetate of soda ; ouve. 

). Molecule of naphthol . : ; 144 

6. Molecule caustic soda : 40 


Applying the principles which have just been described 
to the dyeing of cotton, it is found that the cotton may be 
dyed by taking the base and preparing the diazo body, 
impregnating the cotton with this, and developing the colour 
by passing into a bath of the phenol. On the other hand, 
the cotton can be prepared with the phenol and the colour. 
developed by passing into a bath of the diazotised base, and ~ 
practice has shown that this latter proceeding is the best. 
Practically the only phenol that is used is the beta-naphthol ; 
alpha-naphthol is occasionally used, but not often. 

The purer the beta-naphthol the better, especially for 
producing the paranitroaniline red. Various preparations of 
beta-naphthol have been brought out by colour makers. 

The process of dyeing cotton with a naphthol colour 
takes place in two stages, the first being the grounding or 
preparing with the naphthol, the second the developing with 
the diazotised base. Some of the effects which can be 
obtained from the two naphthols and various bases are 
given in the following table :— 


Base. With beta-naphthol, gives With alpha-naphthol, gives 
1. Aniline, Orange yellow; Cutch brown. 
2. Paratoluidine, Full yellow orange ; Cutch brown. 


3. Metanitroaniline, Fiery yellowish red ; Brownish orange. 
4, Paranitroaniline, Bright scarlet ; 


? 2? 
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Base. With beta-naphthol, gives With alpha-naphthol, gives 
5. Nitroparatoluidine, Orange ; Very bright catechu. 
6. Alpha-naphthylamine, _Bluish claret red; Reddish puce. 
7. Beta-naphthylamine, Turkey red ; “ 
8. Amidoazobenzene, Red ; 


9. Orthoamidoazotoluene, Yellowish claret red; be 


By mixing alpha- and beta-naphthols together a variety of 
erenat and claret reds and browns can be obtained. 

With regard to the fastness of the shades produced the 
following may be considered :— 


Fast to Soaping. 
Combination of A-Naphthol with Toluidine. 


5 A-Naphthylamine. 

Y B-Naphthylamine. 
” . Amidoazobenzene. 

* B-Naphthol with Toluidine. 

” - Paranitroaniline. 

” ~s Nitroparatoluidine. 


” “es B-Naphthylamine. 
be A-Naphthylamine. 


Moderately Fast. 
Combination of A-Naphthol with Aniline. 


9 . Paranitroaniline. 

+ 4 Orthoamidoazotoluene. 
“p B-Naphthol with Metanitroaniline. 

9 ¥ Amidoazo-benzene. 


Very Loose. 
Combination of A-Naphthol with Paratoluidine. 


9 hd Metanitroaniline. 

» - Nitroparatoluidine. 
y B-Naphthol with Aniline. 

» ¥ Paratoluidine. 


Sf - Orthoamidoazotoluene. 
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The samples were tested for fastness to light by exposing 
them for nine days with the following results :— 


Fast. 


Combination of A-Naphthol with Aniline. 
» 7 Toluidine. 
»» 4; Metanitroaniline. 
> 3 Paranitroaniline. 
9 yf Nitroparatoluidine. 
» ‘ B-Naphthylamine. 
Amidoazobenzol. 
< Orthoamidoazotoluol. 
. B-Naphthol with Aniline. 
»» a Paratoluidine. 
» , Metanitroaniline. 
” re Paranitroaniline. 
B-Naphthylamine. 
» 5 A-Naphthylamine. 


Moderately Fast. 
Combination of B- Naphthol with Nitroparatoluidine. 


Very Loose. 


Combination of A-Naphthol with Toluidine. 
” i A-Naphthylamine 
i B-Naphthol with Toluidine. 
>) ss Amidoazobenzene. 
9 = Orthoamidoazotoluene. 


The most important of the naphthol colours is undoubtedly 
paranitroaniline red, produced by the combination of para- 
nitroaniline and beta-naphthol. In order to produce the best 
and brightest shades these two bodies must be quite pure. 
The following directions may be followed :— 


THE PRINCIPLES AND PRACTICE OF COTTON DYEING. 189 


Dyeing Paranitroaniline Red on Yarn. 


It unfortunately happens that this red does not admit 
of being worked in large quantities at a time, particularly 
in the diazo bath where the colour is developed, as the 
previous operations seem to render the yarn slightly water- 
proof, and hence if large quantities of yarn were dealt with 
at one time some would be found to be dyed all right, others 
would be defective. It has, therefore, been found best to 
work only about 2 lb. of yarn at a time, carefully carrying 
out each operation with this quantity. As, however, the 
_ process can be quickly worked it follows that in the course of 
a day a fairly large quantity of yarn can be treated. 

1. Grounding. The grounding or preparing bath for 100 
lb. of yarn is best made in the following manner: 4 Ib. of 
beta-naphthol are stirred in 24 lb. of caustic soda liquor 70° 
Tw., then 1$ quarts of boiling water is added, when dissolved 
153 quarts of cold water. In a separate vessel dissolve 5 lb. 
Turkey-red oilin 11 quarts of water, then mix the two liquors 
together and add sufficient water to make up the whole to 
12 gallons. 

In working sufficient of this liquor is taken and put into a 
deep tub in which 2 lb. of yarn can be conveniently worked. 
It is best to work at a tepid heat, say 100° to 110° F.; 2 lb. 
of the yarn are worked in this liquor, so that it becomes 
thoroughly impregnated, then it is gently wrung out and 
hung up. This operation is repeated with each 2 lb. until 
the whole 100 lb. has been treated, adding from time to 
time some of the naphthol liquor to make up for that taken 
up by the cotton. When all the yarn has been through 
the liquor, give it another dip through the same liquor. 
Place the yarn in a hydro-extractor for five to seven 
minutes. Next open out the yarn well, and hang on sticks 
and dry in a stove at 140° to 150° F. The stove should be 
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heated with iron pipes, through which steam at 30 lb. to ° 
40 lb. pressure passes. This stove should be reserved 
entirely for this work, for if other goods be dried in it 
along with the naphthol-prepared cotton, any steam or acid 
vapours which might be given off from the former might 
damage the latter. 

When thoroughly dry the yarn is ready for the next 
operation. 

2. Developing. The developing bath is made in the 
following manner: 1$ lb. paranitroaniline is mixed with 14 
gallons of boiling water, and 1? quarts of hydrochloric acid 
at 30° to 32° Tw. Stir well until the paranitroaniline is 
completely dissolved, add 3% gallons of cold water, which will 
cause a precipitation of the hydrochlorate of paranitroaniline - 
as a yellow powder. Let the mixture thoroughly cool off, 
best by allowing to stand all night; 14 lb. of nitrite of 
soda is dissolved in 4 quarts of cold water, and this solution 
is added to the paranitroaniline solution slowly and with 
constant stirring; in about fifteen to twenty minutes the 
diazotisation will be complete. At this and following stages 
the temperature of working should be kept as low as possible. 
Some dyers use ice in preparing their diazo solutions, and 
certainly the best results are attained thereby, but with 
paranitroaniline the ice can be dispensed with. After the 
end of the time sufficient cold water is added to bring the 
volume of the liquor up to 10 gallons. This diazo liquor 
will keep for some days, but it decomposes in time, so that 
it should not be kept too long. 

Another liquor is made by dissolving 4 Ib. acetate of soda 
in 11 quarts of water. 

The developing bath is made by taking 4 gallons of the 
diazo liquor and 1 gallon of the acetate liquor and mixing 
together, and in this bath the prepared yarn, 2 lb. at a time, 
is worked. The colour develops immediately. The yarn 
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when dyed is lifted out, wrung, and then it is well washed 
with water, soaped in a bath at 120° F., with a liquor 
containing } oz. soap per gallon, then dried. As the cotton 
yarn 1s being passed through the developing bath, the latter 
is freshened up from time to time by suitable additions of 
the diazo and acetate liquors in the proportions given above. 

Some dyers use a special form of dye vat for dyeing 
paranitroaniline red on yarn, whose construction can be seen 
from Fig. 27. 


Fic. 27.—Dye-tub for Paranitroaniline Red. 


The beta-naphthol bath does not keep well and in time 
tends to grow brown, and when this occurs stains are 
invariably produced on the cotton. When the yarn or cloth 
has been prepared with the beta-naphthol, and dried, the 
developing should be immediately proceeded with, for it 
is found that by allowing the prepared cotton to le about 
it becomes covered with brown stains, and when such stained 
_ cotton is passed through the developing bath stains and 
defective dyeing result. 
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It has been found that by adding a little tartar emetic 
to the beta-naphthol bath this is largely if not entirely 
prevented, and the prepared cloth may be kept for a reason- 
able length of time before proceeding with the development 
without fear of stains being formed. 

Various additions have been made from time to time to 
the naphthol bath. Some of these take the form of special 
preparations of the colour manufacturers, and are sold as 


SD mL +N 


———<.¢ 


Fic. 28.—Padding Machine for Paranitroaniline Red. 


naphthol D, naphthol X, red developer C, etc., sometimes gum 
tragacanth has been added, at others in place of Turkey-red 
oil there is used a soap made from castor oil with soda 
and ammonia, but such complicated baths do not yield any 
better results than the simple preparing liquor given above. 


Dyeing Paranitroaniline Red on Piece Goods. 


The dyeing of this red on to piece goods only differs from 
that on yarn by reason of the difference in the form of 
material that is dealt with. 
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1. Preparing or Grounding. —'The same liquor may be 
used. This operation is best done on a padding machine, 
a sketch of which is given in Fig. 26, showing the course 
of the cloth through the liquor. This is contained in the 
box of the machine, and this is kept full by a constant 
stream flowing in froma store vat placed beside the machine. 
After going through the liquor, the cloth passes between 
a pair of squeezing rollers which squeeze out the surplus 
liquor. Fig. 28 shows a view of a padding machine adapted 
for grounding paranitroaniline reds. After the padding, the 
cloth is dried by being sent over a set of drying cylinders, or 
through what is known as the hot flue, 

2. The Developing.—After being dried, the pieces are sent 
through a padding machine charged with the developing 
liquor made as described above, after which the cloth is 
rinsed, then soaped, and then washed. Some dyers use 
a continuous machine for these operations, such as shown in 
Fig. 29. 

While the developing bath used for piece goods may be 
the same as that used for yarns, some dyers prefer to use 
one made somewhat differently, thus 6} lb. paranitroaniline 
are mixed with 7 gallons boiling-water and 11 gallons 
hydrochloric acid ; when dissolved 16 gallons of cold water 
are added, then, after completely cooling, 3} lb. sodium nitrite 
dissolved in 3 gallons cold water. After twenty minutes, 
when the diazotisation is complete, water is added to make 
the whole up to 40 gallons. The acetate liquor is made from 
13} lb. acetate of soda in 13} gallons of water. 

Equal quantities of these two liquors are used in making 
the developing bath. 

Of late years, under the names of Azophor red P N, 
Nitrazol C, Nitrosamine, etc., there has been offered to dyers 
preparations of diazotised paranitroaniline in the form of a 


powder or paste, readily soluble in water, that will keep in a 
13 
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cool and dry place for any reasonable length of time. These 
are prepared in various ways, and to any dyer who does not 
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Fig. 29.—Developing Machine for Paranitroaniline Red 
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want the trouble of diazotising the paranitroaniline they 
offer some advantages. They produce a red equal in every 
respect to that obtained from paranitroaniline. The follow- 
ing details show the method to be followed with some of 
these products, others are very similar to make the develop- 
ing baths, 

Paranitroaniline Red with Nitrazol C.— Dissolve 25 Ib. 
Nitrazol C in 12 gallons of cold water with constant stirring, 
then add sufficient cold water to make 37 gallons. In 
another vessel dissolve 11 lb. of acetate of soda in 54 
gallons water, then add 1% gallons caustic soda, 36° Tw., 
mixed with 54 gallons water. The developing, bath is made 
by mixing both these solutions. It will suffice for both yarn 
and piece goods. 

Paranitroaniline Red with Azophor Red P N.— Dissolve 
5 Ib. of Azophor red P N in 4 gallons of water—it dis- 
solves almost completely but usually a few particles of a 
flocculent character remain undissolved, these can be removed ‘ 
24 gallons of caustic soda lye of 36° Tw. are diluted with 
water to 10 gallons, and this is added with constant stirring 
to the azophor red P N solution. When all is mixed and a 
clear solution obtained, the developing bath is ready for use, 
and is used in the same way as the paranitroaniline bath. 

Metanitroaniline Orange.—This orange is produced in the 
same way as the paranitroaniline red, using metanitroaniline 
or Azophor orange M N in place of the paranitroaniline or 
the Azophor red P N given for the red. The quantities of all 
the materials used are identical. 

Nitrosamine Red.—Dissolve 5 |b. Nitrosamine red in 5 
gallons of water and 2} lb. hydrochloric acid, when well 
mixed there is added 2% lb. acetate of soda, when all is dis- 
solved add sufficient water to make 64 gallons. This bath 
is used exactly in the same way as the paranitroaniline de- 
veloping bath, and it produces identical results in every way. 
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Paranitroaniline Brown.—By boiling the paranitroaniline red 
dyed cotton in a weak bath of copper sulphate a very fine 
fast brown resembling a cutch brown is produced. A better 
plan, however, is to prepare the cotton with a ground con- 
taining an alkaline solution of copper, 3 lb. beta-naphthol are 
dissolved in 5 pints of caustic soda lye of 36° Tw., to which 
‘is added 5 lb. Turkey-red oil and 10 pints alkaline copper 
solution, water being added to make 13 gallons of liquor. 
The cotton is treated in this way as with the ordinary beta- 
naphthol preparation. The alkaline copper solution is made 
by taking 5 pints of copper chloride solution at 76° Tw., add- 
ing 3+ lb. tartaric acid, 6 pints caustic soda lye, 70° Tw., and 
2 pints of glycerine. The developing bath for the brown is 
the same as for the paranitroaniline red, or the Azophor red 
P N bath may be used. 

Tolwidine Orange.—For this colour the cotton is prepared 
_ with the beta-naphthol in the ordinary way. The developing 
bath is made from 2 lb. orthonitrotoluidine mixed with 12 
pints boiling water and 2} pints hydrochloric acid; when 
dissolved allow to cool and then add 124 lb. ice. When 
thoroughly cold stir in 24 pints of sodium nitrite solution 
containing 3 lb. per gallon. Stir well for twenty minutes, 
then filter; add 4 lb. sodium acetate and sufficient ice-cold 
water to make 13 gallons. Use this bath in the same way 
as the paranitroaniline bath. 

Beta-naphthylamine Red.—This red is a good one, but is 
not so bright or so fast as the paranitroaniline red, hence 
although somewhat older in point of time it is not dyed t 
the same extent. The developing bath is made from 14 Ib 
beta-naphthylamine dissolved with the aid of 10 pints boilin 
water and 1 pint hydrochloric acid. When dissolved allo 
to cool; add 27 lb. ice and 2 pints hydrochloric acid. Whe : 
cooled to 32° to 36° T'w., add 3 pints sodium nitrite solutior 
(3 lb. per gallon) and 4 lb. sodium acetate, making up : 
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13 gallons with water. This also is used in precisely the 
same way as the paranitroaniline red developing liquor. 

Alpha-Naphthylamine Claret—This is a very fine and 
fairly fast red, and next to the paranitroaniline red may be 
considered the most important of the naphthol colours. The 
developing bath is a little more difficult to make, owing to 
the fact that it is more difficult to get the alpha-naphthyl- 
amine into solution. The best way of proceeding is the 
following: Heat 1? Ib. of alpha-naphthylamine in 10 pints 
of boiling water, agitating well until the base is very finely 
divided in the water, then 14 pints of hydrochloric acid is 
added, and the heat and stirring continued until the base 
is dissolved, then the mass is allowed to cool, 27 lb. of ice 
is added and 13 pints of hydrochloric acid. When cooled 
down to 32° to 36° F., there is added 3 pints sodium nitrite 
solution (3 lb. per gallon), and after allowing the diazotisa- 
_ tion to be completed, 4 lb. sodium acetate and sufficient water 

to make 13 gallons of liquor. 

| The bath is used in the same manner as the previous 
developing baths. 

Dianisidine Blue.—Dianisidine develops with beta-naphthol, 
a violet blue, which is not very fast, but by the addition 
of some copper to the developing bath a very fine blue 
is got which has a fair degree of fastness. The developing 
bath is made as follows: Mix 103 oz. dianisidine with 7 
oz. hydrochloric acid and 7; pints of boiling water, when 
complete solution is obtained it is allowed to cool, then 20 
Ib. of ice is added. Next 1? pints of nitrite of soda solution, 
containing 1 lb. per gal. and 24 pints of cold water. Stir 
for thirty minutes, then add 1} pints copper chloride 
solution at 72° T'w., and sufficient water to make Be 63 
gallons. 

The cotton is prepared with beta-naphthol in the usual 
way, and then passed through this developing bath, 
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Amidoazotoluol Garnet. — Amidoazotoluol produces with 
beta-naphthol a fine garnet red in the usual way. 

The developing bath is made from 14 oz. amidoazotoluol, 
mixed with 14 pints of sodium nitrite solution containing 14 
lb. per gallon, when well mixed add 1 pint of hydrochloric 
acid diluted with 2 pints water, when this is well mixed 
add sufficient water to make up 1 gallon, then add 1 lb. 
acetate of soda. 

The cotton is passed through this dye-bath, then washed 
well, passed through a weak acid bath, then soaped well, 
washed and dried. 


(8) DyEING CoTToN BY IMPREGNATION WITH DYE-STUFF 
SOLUTION. 


Indigo is a dye-stuff which requires special processes 
for its application to the cotton or wool fibre. 

Its peculiarity is that in the form in which it comes 
to the dyer it is insoluble in water, and to enable it to 
be dissolved and therefore to be used as a dye, the indigo 
has to go under a special treatment. The colouring principle 
of indigo is a body named indigotin, to which the formula 
C,,H,,N,0, has been given. When indigo is mixed with 
substances like lime and copperas, lime and zinc, zinc and 
bisulphite of soda, which cause the evolution of nascent 
hydrogen, it takes up this body and passes into another 
substance which is called indigo white that has the formula 
C,,H,,N,O,, leuco, or white indigo ; this substance is soluble 
in water, and so when it is formed the indigo passes into 
solution and can then be used for dyeing. But indigo white 
is an unstable substance on exposure to air, the oxygen of 
the latter attacks the hydrogen which it has taken up, and 
indigotin is reformed, the indigo white changing again into 
indigo blue. 

Indigo dyeing consists of three operations :— 
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(1) Preparation of the indigo solution, or, as it is called, 
setting the dye vat. 

(2) Steeping the cotton in this vat. 

(3) Exposing to the air. 

There are several methods of preparing, or setting the 
dye vat, and of each of these modifications are in use in 
every indigo dye-house :— 
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Fic. 30.—Indigo Dye-vat for Cloth. 


(1) With hme and copperas. 

(2) Zinc and lime vat. 

(3) Zine and bisulphite of soda. 

In all cases it is necessary for the indigo to be ground 
to the form of a fine paste with water; this is usually done 
in what is known as the ball-grinding mill. The finer it 
is ground the more easy is it to make the dye-vats. 
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The dye-vats may be either round tubs or square wooden 
tanks ; when cloths or warps are being dyed these may 
be fitted with winces and guide rollers, so as to draw the 
materials through the liquor. In the case of yarns in hanks 
these appliances are not necessary. 

Fig. 30 is a sketch of an indigo dye-vat for cloth or warps. 

(1) Lime and Copperas Vat.—To prepare this vat take 75 
gallons of water, 4 lb. of indigo, 8 lb. copperas, and 10 Ib. 
of good quicklime. Put these into the vat in the order 
shown. ‘The amount of indigo is added in proportion to the 
shade which is required to be dyed: for pale shades, 2 lb. to 
3 lb. will be sufficient ; while for deep shades, 6 lb. to 7 lb. 
may be used. The amount of copperas should be from one 
and a half to twice that of the indigo. The vat should be 
stirred very well and then left to stand. The changes which 
occur are probably the following: The lime acts upon the 
copperas and produces ferrous hydrate—this is unstable and 
tends to take up oxygen and hydrogen from the water, 
particularly when there is some indigo present, and forms 
ferric hydrate; hydrogen is at the same time liberated, 
and combines with the indigo to form the soluble indigo 
white. It takes about twenty-four hours to make an indigo 
vat. When properly made and in good condition, the liquor 
will be clear and of a brownish-yellow colour, a bluish scum 
may collect on the surface. If the liquor appears at all 
greenish it is an indication that the indigo has not been 
completely reduced, and the vat needs a further addition 
of lime and copperas, which should be of good quality. 
Too much of each should not be used, because with them 
there is formed at the bottom of the vat a sediment of 
calcium sulphate and ferric hydrate, and it is not wise 
to increase this to too great an extent, which would be 
the case if too much lime and copperas were added. 

To Use this Vat.—Any scum on the surface is raked on one 
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side, the cotton yarn immersed for a few minutes, then it is 
taken out, wrung, allowing the excess liquor to flow back 
into the vat, and the yarn hung up in the air for the blue to 
develop. The depth of shade which is dyed depends chiefly 
upon the amount of indigo in the vat, and also upon the 
time during which the hanks are dipped in the liquor. Light 
and medium shades can be readily and conveniently got by 
a single dip, but deep shades are best got by repeating the 
dipping once or twice as occasion demands. Deep shades 
got by using a strong bath at a single dip are found to rub 

badly, while by repeated dips the dye gets more into the 
~ substance of the fibre, and therefore the colour is more firmly 
fixed and it rubs less. 

Some indigo dyers have quite a range of vats, using those 
fresh made for dyeing deep shades, while the old vats being 
nearly exhausted are used only for light shades and finally 
when completely exhausted are thrown away. After the 
day's work the vat should be stirred up and then allowed to 
stand. If necessary it may be strengthened by the addition 
of fresh quantities of indigo, lime and copperas, the next 
morning it will be ready for use. Generally a lime-copperas 
vat will remain in good working order for about a month, 
when it will be necessary to throw it away. 

(2) Zinc and Lime Vat. 
process of zinc extraction. It is a grey, very heavy powder, 
consisting mostly of finely divided metallic zinc, with traces 
‘of oxide and sulphide of zinc. Of these only the metallic 


Zine dust is a bye-product in the 


zinc is active in reducing the indigo, the rest of the in- 
gredients are not of any consequence. The valuation of zinc 
dust is a very difficult operation, but it is desirable that this 
be done, as the product is liable to be very variable in the 
proportion of actual zinc it contains, and it will pay large 
buyers always to have it tested. Zinc dust must always be 
kept in a dry place. 
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For the reduction of zine powder lime is chiefly used. 
The following are two good mixtures. 
Vat with zine and lime :— 


10 lb. indigo, dry and ground fine ; 
54 lb. zine dust: 
22 lb. slaked lime, dry. 


The vat is set as follows, a part of the lime is mixed with 
the indigo, and the two bodies are well mixed together and 
allowed to stand for ten minutes, then the zinc powder is 
added. It is best to make this into a smooth paste with 
water before adding it to the other ingredients, then the rest 
of the lime is added and the whole is thoroughly stirred 
together with the necessary quantity of water. 

Vat with zinc powder, lime and soda :— 


10 lb. indigo, dry and ground fine; 
10 lb. zine powder ; 

10 lb. slaked lime, dry ; 

35 lb. caustic soda at 11° Tw. 


Add the lime to the ground indigo, then add the zine and 
finally the soda lye. 

Soon after the various ingredients of the vats are added 
together the whole mass becomes hot, when it must be well 
stirred. It soon begins to evolve gas and the mixture froths. 
In from two to four hours the evolution of gas ceases. The 
dark blue solution now becomes yellow and the liquor shows 
all the characteristics of the indigo vat. It is necessary to 
keep the vat well stirred up during the time of setting, which 
takes from five to six hours. If there is much evolution of 
gas after this time it indicates that too much zinc powder 
has been added ; this is a common fault with dyers, and such 
excess causes the vat to be too much disturbed and to work 
dirty. A lime-zine vat, with occasional additions of new 
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materials, keeps good for three months, and even then is in 
a better condition than the copperas vat. 

This vat is used in precisely the same way as the copperas 
vat; as it contains no sediment, or but little, it works 
cleaner than the copperas vat and as a rule the indigo blues 
dyed in it are faster to rubbing. 

After a day’s work it can be well stirred up and fresh 
additions of lime, zinc and indigo made to bring it up to its 
original dyeing strength. 

(3) Zinc-Bisulphite Indigo Vat.—When zinc dust and 
bisulphite of soda are mixed together a reaction sets in, the 
zinc dissolves, and there is formed sodium hydrosulphite 
and zinc and sodium sulphites. If now indigo is mixed 
with this solution the sodium hydrosulphite exerts a re- 
ducing action on it, forming white indigo -and sodium 
sulphite, a perfectly clear solution being obtained, which 
may be used in dyeing cotton or wool. 

With this vat it is customary to prepare a strong stock 
solution of reduced indigo, and to add this to the dyeing vats 
as may be required. 

To Make the Stock Liquor.—Take 20 lb. of indigo, grind 
into a paste with 20 gallons of boiled water, then add 25 lb. 
lime slaked into a milk. In a separate tub there is mixed 
80 Ib. bisulphite of soda, 70° Tw., with 9 lb. zinc dust; this 
mixture is well stirred and every care taken to prevent it 
getting hot. When the zinc has dissolved and the mixture 
is free from any sulphurous smell it is run into the indigo 
mixture given above. The whole is well stirred together 
for some time, and then at intervals, until the indigo has 
become dissolved, sufficient water is added to make up 50 
gallons, when the stock liquor will be ready. It should have 
a deep yellow colour. The surface may have a scum of a 
bronzy colour collect on it. This stock liquor should be 
kept in casks free from exposure to the air. 
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To make the working vat from this stock liquor the 
following is the method of proceeding :— 

Water is run into the vat, and this is heated from 70° to 
80° C. in order to expel air from it, after which it may 
be allowed to cool, then for each 1,000 gallons contained 
in the vat there is added 30 Ib. bisulphite of soda, 3 lb. zinc 
dust and 3 lb. lime, made into a cream. When all these 
ingredients are dissolved a quantity of the stock liquor is 
added in proportion to the shade that it is desired to dye. 
The whole is well stirred, then the vat is allowed to rest | 
for half an hour to enable any sediment to settle, and then 
the dyeing is proceeded with. 


Should the vat show signs of becoming green in colour 
it is a good plan to add a mixture of 1 Ib. zine dust 
and 10 Ib. bisulphite of soda. The vat should be kept 
alkaline, and so a little ime may be added from time to 
time. 

After a day’s work it is well to add a little of the zinc 
and bisulphite mixture, to stir well and allow to stand over- 
night; the next morning strengthen up the vat by adding 
fresh stock liquor. 

In place of using lime in making up the vat it is possible 
to use a mixture of caustic soda and ammonia. The lime 
will tend to cause some sediment to form in the vat, whereas 
the soda and ammonia will not. When they are used the 
following mode of working may be followed :— } 

Stock Liquor.—Soda zinc vat: Put in a tub 26 gallons cold 
water, 15 lb. zinc powder ground into a paste with 6 gallons 
water, then stir in 8 gallons bisulphite of soda at 60° Tw., 
stir well, keeping the heat down as much as possible, after 
which add 8 pints caustic soda lye at 70° Tw. and 14 pints 
20 per cent. liquor ammonia. When all is thoroughly mixed 
add 30 Ib. indigo, ground into a paste with 7 gallons water, 
allow to stand for half an hour, then add water to make 
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100 gallons, stir at intervals for twelve hours or so, when 
the stock liquor will be ready for use. 

This is used to make the vat in the same way as the 
first above described. It is needful before adding the 
stock liquor in making a vat to destroy any oxygen or air 
which is present in the vat. This may most conveniently 
be done by adding thereto a solution of hydrosulphite of 
soda, which may be made by mixing 44 lb. zinc dust with 
5 gallons of water and 3 gallons bisulphite of soda at 70° 
Tw., stirring well, so that the temperature does not rise too 
high, there is then added 2 pints caustic soda and 8 pints 
liquor ammonia, 20 per cent. ; when all is dissolved, water is 
added to make up 13 gallons. 

Should the vat show signs of becoming charged with 
indigo, indicated by its becoming of a green colour, a little 
of this hydrosulphite added from time to time will correct it. 

The hydrosulphite-indigo vat made by either of the two 
methods indicated above works well, and with due care 
may be kept in work for months. It gives good shades of 
indigo, although some dyers consider that these have not the 
rich bronze hue got from the lime and copperas vat. The 
shades are rather faster to rubbing. 

It has been proposed to employ the dye-stuff indophenol 
in conjunction with indigo, in which case the method of 
making the vat is with zinc, bisulphite of soda, caustic soda 
and ammonia as last described, only in place of using all 
indigo a mixture of 22 lb. indigo and 74 lb. indophenol is 
used. Good blue shades of considerable fastness can thus 
be got. 

Aniline Black.—This black is produced direct upon the 
cotton fibre by various processes which entail the oxidation 
of aniline. The chemical composition and constitution of 
aniline black has not yet been worked out. It is not by any 
means an easy colour to dye, but still with careful attention 
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to carrying out the various operations in detail excellent 
results can be attained. 

Aniline black is the fastest black which is known, it re- 
sists when well dyed exposure to air and light, is quite fast 
to washing and soaping. Its disadvantages are that there 
is, with some methods of working, a tendency to tender the 
cotton fibre, making it tear easily; secondly, on exposure to 
air it tends to turn green, this however only happens when 
the black has not been dyed properly. 

At the present day it is perhaps without doubt the most 
used of all blacks. The methods for producing it are many 
and varied, the following recipes show how some of the finest 
aniline blacks can be dyed :— 

Ungreenable black is formed when the aniline is by the 
action of the oxidising agents converted into a substance 
named nigraniline. This compound when formed will not 
turn green on the fibre under the influence of acids. 

1. The most usual oxidising agent employed for dyeing 
aniline black is bichromate of soda, which salt will be found 
much better for all purposes than bichromate of potash. Two 
Separate solutions are prepared: (1) 61 Ib. aniline, 9 Ib. 
hydrochloric acid and 10 gallons of water; and (2) 12 lb. 
bichromate of soda and 20 gallons of water. After cooling, 
equal quantities of these solutions are mixed and the cotton 
worked rapidly through the mixture, in a few minutes it 
assumes a bronze black. The material is then wrung out 
and steamed for twenty minutes at 34 lb. pressure, which 
process renders it jet black and also ungreenable. 

2. Another aniline black: For 100 lb. cotton use 11 Ib. 
aniline oil, 15 lb. bichromate of soda, 40 lb. hydrochloric acid 
and 160 gallons water or 12 lb. sulphuric acid. The dye-bath 
is filled with the water and the cold solution of aniline oil - 
and a part of the hydrochloric acid in water is first added, 
afterwards the bichromate is dissolved in a small quantity 
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of water, working cold at first and gradually rising to the 
boul. 

3. Another method is the following and gives a black 
that is fast and ungreenable and will not rub: 10 lb. chlorate 
of soda, 10 lb. ammonium chloride, 10 lb: copper sulphate, 
35 |b. aniline salt, 101 lb. aniline oil and 20 gallons water. 
The sodium chlorate and ammonium chloride are dissolved 
in 634 gallons and the copper sulphate separately in 54 gallons 
water. The aniline salt is dissolved in as little hot water as 
possible and neutralised with a small amount of aniline oil 
(10 lb.). The solution of aniline salt is first added to the 
bath, then the sodium chlorate and ammonium chloride, and 
lastly the copper sulphate, dilute the whole to 14° Tw. and 
then enter the goods. Next steam, then run through a solution 
containing 10 lb. bichromate and 5 lb. soda per 100 gallons 
water at 160° F., after which the goods are washed and dry 
steamed at 15 lb. pressure. 

4. A very good black is the prussiate or steam aniline 
black whose cheapness should recommend it. Prepare con- 
centrated solutions of 1¢ lb. aniline salt in 1 gallon water, 
14 lb. ferrocyanide of potash in ? gallons water and 1% lb. 
potassium chlorate in 14 gallons water. Mix the solutions 
and work in a jigger, then steam in a Mather & Platt 
apparatus for two minutes, then work hot in a jigger in a 
solution of 2 lb. bichromate per 50 gallons water, dry and 
finish. 

Hither of these methods yields a good full black; with 
a little experience and care perfectly uniform shades will be 
got. 


CHAPTER V. 


DYEING UNION (MIXED COTTON AND WOOL) FABRICS. 


THERE is now produced a great variety of textile fabrics 
of every conceivable texture by combining the two fibres, 
cotton and wool, in a number of ways; the variety of these — 
fabrics has of late years considerably increased, which in- 
crease may be largely ascribed to the introduction of the 
direct dyeing colouring matters—the Diamine dyes, the Benzo 
dyes, the Congo and the Zambesi dyes, for in the dyeing 
of wool-cotton fabrics they have made a revolution. The 
dyer of union fabrics, that is, fabrics composed of wool and 
cotton, was formerly put to great straits to obtain uniform 
shades on the fabrics supplied to him, owing to the difference 
in the affinity of the two fibres for the dye-stuffs then 
known. Now the direct dyes afford him a means of easily 
dyeing a piece of cotton-wool cloth in any colour of a 
uniform shade, while the production of two coloured effects 
is much more under his control, and has led to the increased 
production of figured-dress fabrics, with the ground in one 
fibre (wool) and colour, and the design in another fibre 
(cotton) and colour. The number of direct dyes issued by the 
various colour manufacturers is so great that it would take 
a fairly considerable space to discuss them all. 

To obtain good results it is needful that the dyer of 
union fabrics should have a thorough knowledge of the 
dyes he is using, for each dye makes a rule to itself as 
regards its power of dyeing wool and cotton—some go better 
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on to the cotton than cn to the wool, and vice versa. Some 
dye wool best at the boil, others equally well below that heat ; 
some go on the cotton at a moderate temperature, others 
require the dye-bath to be boiling; some will go on to the 
cotton only, and appear to ignore the wool. 

The presence or absence in the dye-bath of such bodies 
as carbonate of soda, Glauber’s salt, etc., has a material 
influence on the degree of the affinity of the dye-stuff for 
the two fibres, as will perhaps be noted hereafter. Again, 
while some of the dyes produce equal colours on both fibres, 
there are others where the tone is different. With all these 
peculiarities of the Diamine and other direct dyes the union 
dyer must make himself familiar. These dyes are used in 
neutral baths, that is, along with the dye-stuff. It is often 
convenient to use, along with the direct dyes, some azo or 
acid dyes, which have the property of dyeing the wool from 
neutral baths, many examples of such will be found in the 
practical recipes given below. The dyes now under con- 
sideration may be conveniently classed into five groups. 

1. Those dyes which dye the cotton and wool from the 
same bath to the same shade, or nearly so. Among such 
are Thioflavine 8, Diamine fast yellow B, Diamine orange B, 
Diamine rose B D, Diamine reds 4 BYOB. 6. B sndsl0er: 
Diamine fast red F, Diamine Bordeaux B, Diamine brown N, 
Diamine browns 3 G, B and G, Diamine blues R WD UX: 
Diamine blue G, Diamine greens G and B, Diamine black 
HW, Diamine dark blue B, Union blacks B and §, Oxy- 
diamine blacks B, M, D and A, Diamine catechine G, Union 
blue B B, Oxyphenine, Chloramine yellow, Alkali yellow R, 
Chromine G, Titan scarlet 8, Mimosa, Curcumine, Primuline, 
Auroline, Congo Corinth B, Thiazole yellow, Columbia yellow, 
Oxydiamine yellow G G, Oxydiamine oranges G and R, 
Diamine orange F, Oxydiamine red S. 


2. Dyes which dye the cotton a deeper shade than the 
14 
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wool. The following belong to this group: Diamine fast 
yellow A, Diamine oranges G and D, Diamine catechine G, 
Diamine catechine B, Diatnine sky blue, Diamine blue 2 B, 
Diamine blue 3 B, Diamine blue B G, Diamine brilliant 
blue G, Diamine new blue R, Diamine steel blue L, Diamine 
black R O, Diamine black B O, Diamine black B H, and 
Oxydiamine black S O O O, Diamine nitrazol brown G, 
Diamine sky blue F F, Diamine dark blue B, Diamine Bor- 
deaux B, Diamine violet N, Oxydiamine violet B, Columbia 
blacks B and F B, Zambesi black B, Congo brown G, Direct 
yellow G, Direct orange R, Clayton yellow, Cotton yellow, 
orange T A, Benzo purpurine B, Brilliant Congo R, Chicago 
blues B and 4 B and 6 B. 

3. Dyes which dye wool a deeper shade than the cotton. 
The dyes in this group are not numerous. They are Diamine 
gold, Diamine scarlet B, Diamine scarlet 8 B, Diamine Bor- 


deaux S, Diamine blue R W, and Diamine green G, Diamine 
reds N O and B, Chicago blues G and R, Brilliant purpurine 
R, Diamine scarlet B, Delta purpurine 5 B, Chrysamine, 
Titan blue, Titan pink, Congo oranges G and R, Erie blue 
2G, Congo R, Brilliant Congo R, Enka B N, Benzo pur- 
purines 4 B and 10 B, Chrysophenine, Titan yellow, Titan 
browns Y, R and O, Congo brown G, Sulphon azurine B, 
Zambesi black B. 

4. Dyes which produce different shades on the two fibres. — 
Diamine brown G, and Diamine blue 3 R, Diamine brown V, 
Diamine brown 8, Diamine nitrazol brown B, Diamine blues 
B X and 8 R, Diamine blue black E, Benzo blue black G, 
Benzo purpurine 10 B, Benzo azurines R, G and 3 G, Columbia 
red S, Brilliant azurine 5 G, Titan marine blue, Congo Corinths 
G and B, Azo blue, Hessian violet, Titan blue, Azo mauve, 
Congo brown, Diamine bronze G, Zambesi browns G and 
2G, Zambesi black F. } 

5. Azo-acid dyes, which dye wool from neutral baths, 
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and are therefore suitable for shading up the wool to the 
cotton in union fabric dyeing. Among the dyes thus available 
may be enumerated: Naphthol blues G and R, Naphthol blue 
black, Formyl violet 10 B, Lanacyl blue B B, Lanacyl blue R, 
Alkaline blue, Formyl violets 8 4 B and 6 B, Rocceleine, Azo 
red A, Croceine A Z, Brilliant scarlet, Orange extra, Orange 
EN Z, Indian yellow G, Indian yellow R, Tropeoline O O, 
Naphthylamine black 4 B and N aphthol blue black, Brilliant 
scarlet G, Lanacyl violet B, Brilliant milling green B, Thio- 
carmine R, Formyl blue B, N aphthylamine blacks D, 4 B and 
6 B; Azo-acid yellow, Curcumine extra, Mandarine G, Ponceau 
3 RB, Acid violet 6 B, Guinea violet 4 B, Guinea green B, 
Wool black 6 B. 

Regarding the best methods of dyeing, that in neutral 
baths yields the most satisfactory results in practical working: 
It is done in a boiling hot or in a slightly boiling bath, with 
the addition of 6} oz. crystallised Glauber’s salt per gallon 
water for the first bath, and when the baths are kept standing 
20 per cent. crystallised Glauber’s salt, reckoned upon the 
weight of the goods, for each succeeding lot. 

In dyeing unions, the dye-baths must be as concentrated 
as possible, and must not contain more than from 25 to 30 
times as much water as the’ goods weigh. In this respect 
it may serve as a guide that concentrated baths are best used 
when dyeing dark shades, while light shades can be dyed in 
more diluted baths. The most important factor for producing 
uniform dyeings is the appropriate regulation of the tem- 
perature of the dye-bath. Concerning this, the dyer must 
bear in mind that the direct colours possess a greater affinity 
for the cotton if dyed below the boiling point, and only go 
on the wool when the bath is boiling, especially so the longer 
and more intensely the goods are boiled. 

The following method of dyeing is perhaps the best one: 
Charge the dye-bath with the requisite dye-stuff and Glauber’s 
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salt, boil up, shut off the steam, enter the goods and let run 
for half an hour without steam, then sample. If the shade 
of boih cotton and wool is too light add some more of the 
dye-stuffs used for both fibres, boil up once more and boil for 
a quarter to half an hour. If the wool only is too light, or 
its shade different from that of the cotton, add some more 
of the dye-stuff used for shading the wool and bring them 
again to the boil. If, however, the cotton turns out too 
light, or does not correspond in shade to the wool, add some 
more of the dye-stuffs used for dyeing the cotton, without, 
however, raising the temperature. Prolonged boiling is only 
necessary very rarely, and generally only if the goods to be 
dyed are difficult to penetrate, or contain qualities of wool 
which only with difficulty take up the dye-stuff. In such 
cases, in making up the bath dye-stuffs are to be selected 
some of which go only on the wool and others which go 
only on the cotton (those belonging to the second group). 
The goods can then be boiled for some time, and perfect 
penetration and level shades will result. If the wool takes 
up the dye-stuff easily (as is frequently the case with goods 
manufactured from shoddy), and are therefore dyed too dark 
a shade, then dye-stuffs have to be used which principally dye 
the cotton, and a too high temperature should be avoided. — 
In such cases it is advisable to diminish the affinity of the 
wool by the addition of one-fifth of the original quantity of 
Glauber’s salt (about 2 oz. per gallon water), and from 
three-quarters to four-fifths of the dye-stuff used for the first 
lot. Care has to be taken that not much of the dye liquor 
is lost when taking out the dyed goods, otherwise the 
quantities of Glauber’s salt and dye-stuff will have to be 
increased proportionately. Wooden vats, such as are generally 
used for piece dyeing, have proved the most suitable. They 
are heated with direct, or, still better, with indirect steam. 
The method which has proved most advantageous is to let 
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the steam run into a space separated from the vat by a 
perforated wall, into which space the required dye-stuffs and 
salt are placed. 

The mode of working is rather influenced by the character 
of the goods, and the following notes will be found useful 
by the union dyer :— 

Very little difficulty will be met with in dyeing such light 
fabrics as Italians, cashmere, serges and similar thin textiles 
lightly woven from cotton warp and woollen weft. When 
deep shades (blacks, dark blues, browns and greens), are 
being dyed it is not advisable to make up the dye-bath 
with the whole of the dyes at once. It is much better to 
add these in quantities of about one-fourth at a time at 
intervals during the dyeing of the piece. It is found that 
the affinity of the wool for the dyes at the boil is so much 
greater than is that of the cotton that it would, if the whole 
of the dye were used, take up too much of the colour, and then 
would come up too deep in shade. Never give a strong boil 
with such fabrics, but keep the bath just under the boil, which 
results in the wool dyeing much more nearly like to cotton. 
Bright Yellow.—Use 2 lb. Thioflavine § in a bath which con- 
tains 4 lb. Glauber’s salt per 10 gallons of dye liquor. 

Good Yellow——A very fine deep shade is dyed with 24 lb. 
Diamine gold and 24 lb. Diamine fast yellow A, in the same 
way as the last. Here advantage is taken of the fact that 
while the Diamine gold dyes the wool better than the cotton, 
the yellow dyes the cotton the deeper shade, and between 
the two a uniform shade of yellow is got. 

Pale Gold Yellow.—Use a dye liquor containing 4 Ib. 
Glauber’s salt in every 10 gallons, 23 1b. Diamine fast yellow A, 
2 oz. Indian yellow G and 34 oz. Indian yellow R. In this 
recipe there is used in the two last dyes purely wool yellows, 
which dye the wool the same tint as the fast yellow A dyes 
the cotton. 
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Bright Yellow.—Use in the same way as the last, 24 lb. 
Diamine fast yellow B and 3 oz. Indian yellow G. 

Gold Orange.—Use as above 2 lb. Diamine orange G, 54 oz. 
Indian yellow R and 1} oz. Orange E N Z. 

Deep Orange.—Use 24 lb. Diamine orange D C, 63 oz. Orange 
E N Z, and 3} oz. Indian yellow R. 

Black.— Use 44 lb. Union black 8, 2. 0z. Diamine fast yellow 
A, 5 oz. Naphthol blue black and 3} oz. Formy]l violet § 4 B, 
with 4 lb. Glauber’s salt in each 10 gallons dye liquor. 

Navy Blwe—Use 1} lb. Union black 8, 3 Ib. Diamine black 
B H, } oz. Naphthol blue black. $ lb. Formyl violet S 4 B and 
24 oz. alkaline blue B. 

fed Plum.—Use a dye-bath containing 2} lb. Oxydiamine 
violet B and 3} oz. Formy] violet S 4 B. 

Dark Green.—A fine shade can be dyed in a bath containing 
3 lb. Diamine green B and 14 lb. Diamine black H W. 

Dark Slate.—Use 4 lb. Diamine black H W, 2 oz. Naphthol 
blue black and 3 oz. Azo red A. 

Sage.—Use a dye-bath containing 4 lb. Diamine bronze G 
and 1} oz. Naphthol blue black. 

Dark Brown.—A fine dark shade is got from 24 lb. Diamine 
brown V and 2 oz. Naphthol blue black. : 

Peacock Green.—Use 3? lb. Diamine steel blue L, 13 oz. 
Diamine fast yellow B, 144 oz. Thiocarmine R and 2} oz. 
Indian yellow G in a bath of 4 lb. Glauber’s salt per gallon 
dye liquor. 

Dark Sea Green.—Use 9 oz. Diamine steel blue L, 3? oz. 
Diamine fast yellow B, } oz. Diamine orange G, 11 oz. 
Naphthol blue black and # oz. Indian yellow G. 

Dark Brown.—Use 1 lb. Diamine orange B, | lb. Diamine 
Fast yellow 8, 13? oz. Union black §, 1 lb. Diamine brown 
M and } lb. Indian yellow G. Fix in an alum bath after 
dyeing. . 

Dark Stone.—Use $ lb. Diamine orange B, 3? oz. Union 
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black, } oz. Diamine Bordeaux B, 1) 02. Azo red A and } 
oz. Naphthol blue black. 

Black.—A very fine black can be got from 33 Ib. Oxydiamine 
black B M, 2 lb. Union black 8, 94 0z. Naphthol blue black’and 
4 oz. Formyl violet 5 4 B. 

Dark Grey.—A fine bluish shade of grey 1s got from 7 OZ. 
Diamine black B H, 2} oz. Diamine orange G, 24 02. Diamine 
orange G, 24 oz. Naphthol blue black and 1 oz. Orange E N Z. 

Dark Blue.-—A fine shade is got by using 2 lb. Diamine 
black B H, } Ib. Diamine black H W, and 52 02. Alkaline 
blue 6 B. | 

Drab.—-Use 3} 0z. Diamine orange B, { 02. Union black, 
4 oz. Diamine Bordeaux B, 3 oz. Azo red A and ¢ OZ. 
Naphthol blue black. 

Plum.—Use 24 lb. Diamine violet N, 93 02. Union black 
and 1 lb. Formyl violet 5 4 B. 

Bright Yellow.—Use a dye-bath containing 4 lb. Thioflavine 
S, 2 lb. Naphthol yellow 5, 10 Ib. Glauber’s salt and 2 lb. 
acetic acid. | i 

Pink.—Use + 0z. Diamine Rose B D, { 02. Diamine scarlet 
B, } oz. Rhodamine B and 20 tb. Glauber’s. salt. 

Scarlet.—A fine shade is got from 1} |b, Diamine scarlet 
B, } oz. Diamine red 5 B and 20 lb. Glauber’s salt. 

Orange.—Use a dye-bath containing 34 lb. Diamine orange 
G, 144 oz. Tropeoline O O, and 23 oz. Orange extra. 

Sky Bluwe.—Use 1} oz. Diamine sky blue and 14 oz. Alkaline 
blue B. 

Bright Bluwe.—A fine shade similar to that formerly known 
as royal blue is got by using 14 |b. Diamine brilliant blue G 
and 9} oz. Alkaline blue 6 B. 

Maroon.—Use 3 Ib. Diamine Bordeaux B, 2 lb. Diamine 
violet N and 3} oz. Formyl] violet 5 4 B. 

Green.—A fine green similar in shade to that used for 
billiard-table cloth is got from 2 lb. Diamine fast yellow B, 2 
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lb. Diamine steel blue L, 14} oz. Thiocarmine R and 71 oz. 
Indian yellow G. 

Gold Brown—A fine brown is got from 3lb. Diamine 
orange B, 5 lb. Union black, 23 oz. Diamine brown, 2 oz. 
Naphthol blue black and $ lb. Indian yellow G. 

Navy Bilue.—Use 34 lb. Diamine black B H, 14 Ib. 
_ Diamine brilliant blue G and $ lb. Alkaline blue. 

Fawn Drab.—A fine shade is got by dyeing in a bath con- 
taining 6} oz. Diamine orange B, 1¢ lb. Union black, } oz. 
Naphthol blue*black, } oz. Diamine Bordeaux B and 1 oz. 
Azo red A. 

In all these colours the dye-baths contain Glauber’s salt 
at the rate of 4 lb. per 10 gallons. 

Dark Brown.—23 lb. Diamine_orange B, 13 oz. Diamine 
Bordeaux B, 13 lb. Diamine fast yellow B, 1? lb. Union black 
and 3} oz. Naphthol black. 

Drab.—1{ |b. Diamine fast yellow R, 31 oz. Diamine 
Bordeaux B, 25 oz. Union black, } oz. Naphthol blue black 
and 1} oz. Indian yellow G. 

Dark Blue.—Use in the dye-bath 44 Ib. Diamine dark blue 
B, 1§ lb. Diamine brillant blue G, 3 lb. Formyl violet S 4 B 
and 5 oz. Naphthol blue black. 

Blue Black.—Use 33 lb. Union black §, 14 lb. Oxydiamine 
black B M, 64 oz. Naphthol blue black and 4 lb. Formy] violet 
S4B. 

Dark Walnut.—2}? lb. Diamine brown M, 14 |b. Union black 
S, and 11} oz. Indian yellow G. 

Peacock Green.—Use in the dye-bath 3 lb. Diamine black 
H W, 540z. Diamine fast yellow B, 1} lb. Thiocarmine R and 
14 oz. Indian yellow G. 

Slate Blue.—Use in the dye-bath 64 oz. Diamine carechine 
B, 4? oz. Diamine orange B, 24 0z. Union black, 2? oz. Orange 
E N Z, and 1? oz. Naphthol blue black. 

Dark Sage-—A good shade is dyed with 1 lb. Diamine 
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orange B, 6} oz. Union black, 1? 0z. Diamine brown M, 33 oz. 
azo red A and 2} oz. Naphthol blue black. 

Navy Blue.—Use 2 lb. Diamine dark blue B, 14 Ib. Lanacyl 
violet B, and 7 oz. Naphthol blue black. 

Bronze Green.—A good shade is dyed with 2 lb. Diamine 
orange B, 5 oz. Diamine brown N, ? lb. Union black S, 1 lb. 
Indian yellow G and 24 oz. Naphthol blue black. 

Black.— Use 2% lb. Oxydiamine black B M and 14 lb. Naph- 
thylamine black 6 B. Another recipe, 21 Ib. Oxydiamine 
black B M, 1 lb. Diamine brown M, 1 Ib. Orange E N Z and 
2 oz. Naphthol blue black. 

Dark Brown.—Use 14 lb. Oxydiamine black B M, 154 oz. 
Diamine brown M, 1 Ib. Indian yellow G and 22 oz. Naph- 
thol blue black. Another combination, 14 Ib. Oxydiamine 
black B M, 13 lb. Orange E N Z, 1 lb. Indian yellow G and 
5 oz. Naphthol blue black. 

Scarlet.—3 lb. Benzo purpurine 4 B, 2 oz. Ponceau 3 R B 
and 4 lb. Curcumine S. 

Crimson.—% lb. Congo Corinth G, 2 lb. Benzo purpurine 
10 B and £ lb. Curcumine S. 

Bright Blue.—2 lb. Chicago blue 6 B, 3 oz. Alkali blue 6 B, 
1} 0z. Zambesi blue R X. After dyeing rinse and develop in 
a bath of 8 oz. sulphuric acid in 10 gallons of water, then rinse 
well. 

Dark Blue.—2} lb. Columbia fast blue 2 G, 3 oz. Sulphon 
azurine D, 3 oz. Alkali blue 6 B. After dyeing rinse and de- 
velop in a bath of 8 oz. sulphuric acid in 20 gallons of water. 

Orange.—9 oz. Congo brown G, 14 lb. Mikado orange 
4 RO and 14 oz. Mandarine G. 

Dark Green.—2 |b. Columbia green, $lb. Sulphon azurine 
D, 1 lb. Zambesi blue B X, 14 oz. Curcumine S. 

Black.—4 |b. Columbia black F B and 2 Ib. Wool black 6 B. 

Pale Sage Green.—5 oz. Zambesi black D, 3 Ib. Chryso- 
phenine G and 14 lb. Curcumine S. 
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Slate.—} lb. Zambesi black D, } oz. Zambesi blue R X, 
4 oz. Mikado orange 4 R O and 1} oz. Acid violet 6 B. 

Dark Grey.—1 Ib. Columbia black F B, 3 0z. Zambesi 
black B and 3 oz. Sulphon azurine D. 

Drab.—14 oz. Zambesi black D, } oz. Mandarine G extra, 

1 oz. Curcumine extra and 3 oz. Mikado orange 4 R O. 

Brown.—5 oz. Gambesi black D, } oz. Mandarine G extra, 
14 oz. Orange T A and 2 oz. Mikado orange 4 R O. 

Nut Brown.— lb. Congo brown G, } lb. Chicago blue 
R W and 2 lb. Mikado orange 4 R O. 

Dark Brown.—1 lb. Congo brown G, 14 Ib. Benzo purpurine - 
4 B, 13 lb. Zambesi black F and $ lb. Wool black 6 B. 

Stone.—1 oz. Zambesi black D, } oz. Mandarine .G, { 02. 
Curcumine extra and 1} oz. Mikado orange 4 R O. 

Slate Green:—-3 oz. Zambesi black D, 14 0z. Guinea green B. | 

Sage Brown.—} lb. Zambesi black D, 14 0z. Mandarine G 
extra, 3 oz. Curcumine extra, 3 oz. Acid violet 6 B, 6 oz. | 
Mikado orange 4 R O and 44 oz. Curcumine 5. 

Cornflower Blue-—3 oz. Chicago blue 4 R, ¢ Ib. Zambesi 
blue RX, } lb. Acid violet 6 B and } oz. Zambesi brown G. 

Dark Brown—14 lb. Brilliant orange G, $ lb. Orange T A, 
1 Ib. Columbia black F B and } lb. Wool black 6 B. 

Dark Blue.—2 |b. Chicago blue W, 1 lb. Zambesi blue R X, 
4 1b. Columbia black F B, 10 oz. Guinea green B and + lb. 
Guinea violet 4 B. 

The Janus dyes may be used for the dyeing of half wool 
(union) fabrics. The best plan of working is to prepare a 
bath with 5 lb. of sulphate of zinc; in this the goods are 
worked at the boil for five minutes, then there is added 
the dyes previously dissolved in water, and the working 
continued for a quarter of an hour; there is then added 2 
lb. Glauber’s salt, and the working at the boil continued fo 
one hour, at the end of which time the dye-bath will be fairl 
well exhausted of colour. The goods are now taken ou 
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and put into a fixing-bath of sumac or tannin, in which 
they are treated for fifteen minutes; to this same bath 
there is next added tartar emetic and 1 lb. sulphuric acid, 
and the working continued for a quarter of an hour, then 
the bath is heated to 160° F., when the goods are lifted, 
rinsed and dried. In the recipes the quantities of the dyes, 
sumac or tannin and tartar emetic are given only, the other 
ingredients and processes are the same in all. 

Dark Blue.—2} |b. Janus dark blue B and } lb. Janus 
green B in the dye-bath, and 16 lb. sumac extract and 2 lb. 
tartar emetic in the fixing-bath. 

Blue Black.—3} |b. Janus black I and } lb. Janus black II 
in the dye-bath, and 16 lb. sumac extract and 2 Ib. tartar 
emetic in the fixing-bath. 

Dark Brown.—23 |b. Janus brown B, 1 lb. Janus black T, 
_ 32 0z. Janus yellow G and 5 oz. Janus red B in the dye-bath, 
with 16 lb. sumac extract and 2 Ib. tartar emetic in the 
fixing-bath. 

Drab—I13 oz. Janus yellow R, ? oz. Janus red B, 1 oz. 
Janus blue R and } oz. Janus grey B B in the dye-bath, and 
4 lb. sumac extract and 1 |b. tartar emetic in the fixing-bath. 

Grey.—5 oz. Janus blue R, 3} oz. Janus grey B, 14 oz. 
Janus yellow R and } oz. Janus red B in the dye-bath, with 
4 lb. sumach extract and 1 Ib. tartar emetic in the fixing-bath. 

Nut Brown.—1 |b. Janus brown R, 8 oz. Janus yellow R 
and 1, oz. Janus blue B in the dye-bath, and 8 lb. sumac 
extract and 1 |b. tartar emetic in the fixing-bath. 

Walnut Brown.—s |b. Janus brown B, 1 lb. Janus red B, 
1 Ib. Janus yellow R, 1} oz. Janus green B in the dye-bath, 
with 8 lb. sumac extract and 1 lb. tartar emetic in the 
fixing-bath. 

_  Crimson.—2$ |b. Janus red B and 8 oz. Janus claret red 
B in the dye-bath, with 8 Ib. sumac extract and 1 |b. tartar 
emetic in the fixing-bath. 
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Dark Green.—1} lb. Janus green B, 1} lb. Janus yellow R. 
and 8 oz. Janus grey B B in the dye-bath, with 12 lb. sumac 
extract and 14 Ib. tartar emetic in the fixing-bath. | 

Chestnut Brown.—1 lb. Janus brown R and 1 lb. Janus. © 
yellow R in the dye-bath, and 8 lb. sumac extract and I lb. | 
tartar emetic in the fixing-bath. 

Before the introduction of the direct dyes the method 


usually followed, and, indeed still used to a great extent, 1s. 
that known as cross dyeing. The goods were woven with. 
dyed cotton threads of the required shade, and undyed 
woollen threads. After weaving and cleansing the woollen 
part of the fabric was dyed with acid dyes, such as Acid — 
magenta, Scarlet R, Acid yellow, etc. In such methods care: 
has to be taken that the dyes used for dyeing the cotton are: 
such as stand acids, a by no means easy condition to fulfil 
at one time. Many of the direct dyes are fast to acids and, 
therefore, lend themselves more or less readily to cross dyeing. 
For details of the dyes for cotton reference may be made to 
the sections on dyeing with the direct colours, page 85, etc., 
while information as to methods of dyeing the wool will be — 
found in the companion volume to this on Dyeing of Woollen 
Fabrics. 

Shot Effects. 
now made, and is a great favourite for ladies’ dress goods, 
is where the cotton of a mixed fabric is thrown up to form a- 
figured design. It is possible to dye the two fibres in different 
colours, and so produce a variety of shot effects. These 
latter are so endless that it is impossible here to enumerate 
all that may be produced. It will have to suffice to lay 
down the lines which may be followed to the best advantage, 
and then give some recipes to illustrate the remarks that 
have been made. The best plan for the production of shot 
effects upon union fabrics is to take advantage of the 
property of certain acid dyes which dye only the wool im 


A pleasing kind of textile fabric which is” 
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‘an acid bath, and of many of the direct colours which will 
only dye the cotton in an alkaline bath. The process, working 
-on these lines, becomes as follows: The wool is first dyed in 
an acid bath with the addition of Glauber’s salt and bisulphate 
of soda, or sulphuric acid, the goods are then washed with 
water containing a little ammonia to free them from the acid, 
and afterwards dyed with the direct colour in an alkaline bath. 

Fancy or the mode shades are obtained by combining 
suitable dye-stufts. 

If the cotton is to be dyed in light shades it is ad- 
_vantageous to dye on the lhquor at 65° to 80° F., with 
the addition of 34 oz. Glauber’s salt, and from 20 to 40 
grains borax per gallon water. The addition of an alkali is 
advisable in order to neutralise any slight quantities of acid 
which may have remained in the wool, and to prevent the 
dye-stuff from dyeing the cotton too deep a shade. 

Very light shades can also be done on the padding 
machine. The dye-stuffs of Group II, which have been 
previously enumerated, do not stain the wool at all, or 
only very slightly, and are, therefore, the most suitable. 
Less bright effects can be produced by simply dyeing the 
goods in one bath. The wool is first dyed at the boil with 
the respective wool dye-stuff in a neutral bath, the steam 
is then shut off and the cotton dyed by adding the cotton 
‘dye-stuff to the bath, and dyeing without again heating. 
By passing the goods through cold water to which some 
‘sulphuric or acetic acid is added, the brightness of most 
effects is greatly increased. 

Gold and Green.—First bath, 1 lb. Cyanole extra, 7} oz. 
, Acid green, 1§ oz. Orange G G, and 10 lb. bisulphate of soda ; 
work at the boil for one hour, then lift and rinse well. 
Second bath, 4 lb. Diamine orange G and 15 |b. Glauber’s 
salt ; work in the cold or at a lukewarm heat. Third bath, 
at 120° F., 4 oz. Chrysoidine and ¢ oz. Safranine. 
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Black and Blue.—First bath, 34 lb. Naphthol black 3 B and 
10 lb. bisulphate of soda. Second bath, 2 lb. Diamine sky 
blue and 13 lb. Glauber’s salt. Third bath, 64 oz. New 
Methylene blue N. Work as in the last recipe. 

Green and Claret.—First bath, 35 lb. Naphthol red C and 
10 lb. bisulphate of soda. Second bath, 2 lb. Diamine sky blue 
F F, 1; lb. Thioflavine 8, and 15 lb. Glauber’s salt. 

Gold Brown and Blue.—First bath, 25 oz. orange KN Z, 
14 oz. Orange G G, { oz. Cyanole extra and 10 Ib. bisulphate 
of soda. Second bath, 14 0z. Diamine sky blue F F and 
15 lb. Glauber’s salt. 

Dark Brown and Blue-—First bath, 3 lb. Orange G G, 1 oz. 
Orange E N Z, 13 oz. Cyanole extra and 10 lb. bisulphate of 
soda. Second bath, 12 oz. Diamine sky blue F F and 15 |b. 
Glauber’s salt. | 

Black and Green Blue.—First bath, 3 lb. Orange G G, 1 lb. 
Brilliant cochineal 4 R, 1 lb. Fast acid green B N and 10 lb. 
Glauber’s salt. Second bath, 1¢ lb. Diamine sky blue F F, 
3: lb. Thioflavine S and 15 lb. Glauber’s salt. | 

We may here note that in all the above recipes the second — 
bath (for dying the cotton) should be used cold or at lukewarm _ 


heat and as strong as possible. It is not completely exhausted 
of colour, only about one-half going on the fibre. If kept as 
a standing bath this feature should be borne in mind, and less 
dye-stuff used in the dyeing of the second and following lots 
of goods. : 

Blue and Gold Yellow.—a lb. Diamine orange G, 13 oz. — 
Naphthol blue G, 14$ oz. Formyl violet S 4 B and 15 Ib. 
Glauber’s salt. Work at just under the boil. 

Brown and Blue.—1 |b. Diamine steel blue L, 94 0z. Diamine ~ 
sky blue, 1'lb. Orange EK N Z, 1 lb. Indian yellow G, 1% oz. 
Naphthol blue black and 15 lb. Glauber’s salt. Work at 170° 
to 180° F. 

In these two last recipes only one bath is used, all the — 
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dyes being added at once. This is possible if care be taken 
that dye-stuffs of two kinds are used, one or more which will 
dye wool and not cotton from neutral baths, and those direct 
dyes which dye cotton better than wool. The temperature 
should also be kept below the boil and carefully regulated 
as the operation proceeds and the results begin to show 
themselves. 

Grey and Oranye—First bath, 3 oz. Orange extra, 14 lb. 
Cyanole extra, 1 1b. Azo red A and 10 lb. bisulphate of soda. 
Second bath, 5 oz. Diamine orange D © and 3 oz. Diamine 
fast yellow B. | 

Green and Red.—First bath, 2 lb. Croceine'A Z, and 10 lb. 
Glauber’s salt. Second bath, 1 Ib. Diamine sky blue F F, 
1 |p, Thioflavine §, and 15 lb. Glauber’s salt. 

Brown and Violet.—First bath, } lb. Orange extra, ? lb. 
Cyanole extra, and 10 lb. bisulphate of soda. Second bath, 
5 oz. Diamine brilliant blue G, and 15 lh. Glauber’s salt. 

Black and Yellow.—First bath, 7 lb. Naphthol black B, 
4 1b. Fast yellow S, and 10 lb. bisulphate of soda. Second 
bath 3 lb. Diamine fast yellow A, and 15 lb. Glauber’s salt. 

Black and Pink.—Black as above. Pink with Diamine rose 
B D (see above). 

Green and Buff.—First bath, ¢ lb. Orange extra, ¢ 0z. Fast 
yellow S, and 10 lb. bisulphate of: soda. Second bath, { lb. 
Diamine sky blue F F, 4 lb. Thioflavine 8, and 15 lb. Glau- 
ber’s salt. 

Orange and Violet.—First bath, 9 oz. Orange extra, and 10 
lb. bisulphate of soda. Second bath, } lb. Diamine violet N, 
and 10 lb. Glauber’s salt. 

Black and Blue.—First bath, Naphthol black as given 
above. Second bath, Diamine sky blue as given above. 

Black and Yellow.—Add first 1 lb. Wool black 6 B, and 10 
lb. Glauber’s salt, then, when the wool has been dyed, add 
2, lb. Curcumine § to dye the cotton in the same bath. 
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Green and Red.—Dye the wool by using 3 lb. Guinea green 
B, { lb. Curcumeine extra, and 10 lb. Glauber’s salt, then 
add to the bath } lb. Erika B N, and ? lb. Congo Corinth G. 

Orange and Blue.—Dye the wool first with 14 lb. Man- 
darine G, 2 oz. Wool black 6 B, and 10 Ib. Glauber’s salt ; 
then the cotton with 2 lb. Columbia blue G. 

Blue and Orange-—Dye the wool first with % lb. Guinea 
violet B, j.lb. Guinea green B, and 10 lb. Glauber’s salt; then 
dye the cotton with 2 lb. Mikado orange 4 R O 

Green and Orange.—Dye the wool with 3 Ib. Guinea green 
Bj 4t'lb. Curcumeine extra, and 10 lb. Glauber’s salt, then 
dye the cotton in the same bath with 1} lb. Mikado orange 
4RO. 


CHAPTER VI. 


DYEING HALF SILK (COTTON-SILK, SATIN) FABRICS. 


THE direct dyes of the Diamine, Benzo and Congo types have 
been of late years increasingly used for dyeing satin (silk and 
cotton), and they have quite displaced the old methods of 
dyeing this class of fabrics, which consisted in first dyeing 
the silk with an acid dye and then dyeing the cotton with a 
basic dye. For details of the method of applying acid dyes 
to silk reference may be made to Mr. G. H. Hurst’s book on 
Sik Dyeing. 

Most of the direct colours are exceedingly well adapted 
for this purpose, some under certain conditions possess the 
property of dyeing the cotton a deeper shade than the silk, 
which is an advantage rather than otherwise. 

The dyeing of goods composed of silk and cotton is 
generally done in winch dye-vats, in some cases also on the 
jigger. 

METHOD oF DYEING. 


The direct colours are as a rule dyed in a soap-bath with 
addition of phosphate of soda, Glauber’s salt or common salt 
’ and a little soda. 

The addition of these salts effects a better exhaustion of 
the baths ; they are therefore principally used for dark and 
full shades, whilst pale shades are dyed with the addition of 
soap only or in combination with phosphate of soda. Dark 


or pale shades may thus be produced at will by selecting the 
15 
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proper additions, but the fact should not be overlooked that 
the greater exhaustion of the baths not only increases the 
depth of shade of the cotton but also causes the silk to absorb 
more dye-stuff. Too large a proportion of salt would cause 
the dye-stuffs to go on the fibre too quickly and thus make 
the dyeing hable to turn out uneven. 

A large proportion of soap counteracts the effects of the 
salts, causing the dye-stuff to go on less quickly and tending 
to leave the silk lighter than the cotton, in some cases even 
almost white, a property which is valuable in many cases, 
especially as enabling the silk and cotton to be dyed in 
different colours to obtain shot effects. 

It is thus obvious that a general method applicable in all 
cases cannot be given; it will vary according to the effect 
desired, and partly also depend on the material to be dyed. 

The following particulars may serve as a guide for the 
first bath :— 

For pale shades each 10 gallons dye-liquor should contain 
31 to 64 oz. soap and 4 to 7 drs. soda or 34 to 63 oz. soap, 
4 to 54 drs. soda and 3} to 643 oz. phosphate of soda. 

For medium and dark shades each 10 gallons dye-liquor 
may contain 3; to 6% oz. soap, 4 to 7 drs. soda, 384 to 62 oz. 
phosphate of soda and 64 to 13 oz. cryst. Glauber’s salt. 

For two coloured effects or dyeings, in which the silk is 
intended to remain as pale as possible or even white, each 10 
gallons dye-liquor may contain 4} to 8 oz. soap, 4 to 6 drs. 
soda, 3+ to 8 oz. phosphate of soda and 4} to 93 oz. cryst. 
Glauber’s salt. 

The temperature of the dye-baths is generally 175° to 
195° F.; in practical dyeing it is usual to boil up the fully 
charged dye-bath, shut off the steam, enter the goods and 
dye for about three-quarters of an hour. 

For obtaining level dyeings in pale shades it is advisable 
not to enter the goods too hot, but to raise the temperature 
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gradually. Raising the temperature, or dyeing for some time 
at the boil will deepen the shade of the cotton, but at the 
same time will have the same effect on the silk which may 
sometimes be an advantage when dyeing dark shades. 

As a complete exhaustion of the baths does not take 
place, especially when dyeing dark shades, it is advantageous, 
nay, even imperative, to preserve the baths for further use, 
they are then replenished with only about three-fourths of 
the quantities of dye-stuffs used for the first bath, of the soap 
only about one-fourth, of Glauber’s salt, soda and phosphate 
of soda only about one-fifth, of the first quantities are 
necessary. | 

The first bath should be prepared with condensed water. 
If none is at hand ordinary water should be boiled up with 
soda and soap and the scum removed. Clear soap baths are 
absolutely necessary for the production of pure shades and 
clean pieces. 

After dyeing, the pieces must be very well rinsed, and the 
colour raised or brightened with 1 pint of acetic acid in 10 
gallons of water. 

Many of the Diamine and Titan colours being very fast 
to acids, but few of them will be affected by this treatment. 

In the following tables are given those Diamine, etc., 
colours especially adapted for the dyeing of goods composed 
of silk and cotton, divided into three groups according to their 
relation to silk and cotton :— 

1. Dye-stuffs possessing a great affinity to cotton and 
tinting the silk not at all or only very little. To this class 
belong Chicago blues, Benzo blues, Diamine fast yellow A, 
Diamine orange GG, Diamine orange D C, Diamine blue B B, 
Diamine blue 3 B, Diamine sky blue F F, Diamine brilliant 
blue G, Diamineral blue R, Diamine black B, Mikado browns, 
Mikado oranges, Mikado yellows. 

2. Dye-stutis producing on cotton and silk the same or 
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nearly the same shade but covering the cotton better than 
the silk. These are Thioflavine 8, Diamine yellow N, Diamine _ 
gold, Diamine fast yellow B, Diamine orange B, Diamine grey 
G, Diamine rose B D, Diamine scarlet 8, Diamine scarlet B, 
Diamine scarlet 3 B, Diamine red 5 B, Diamine fast red F, 
Diamine Bordeaux B, Diamine Bordeaux §, Diamine violet N, 
Oxydiamine violet B, Diamine blue R W, Diamine black H W, 
Diamine steel blue L, Diamine dark blue B, Union black §, 
Oxydiamine black D, Diaminogene extra, Diaminogene B, 
Diamine brown M, Diamine brown 38 G, Diamine green B, 
Diamine green G. 

3. Dye-stuffs producing on cotton more or less different 
shades than on silk. This group comprises Diamine blue C B, 
Diamine blue B G, Diamine blue B X, Diamine azo blue 2 R, 
Diamine blue 3 R, Diamine blue black E, Diamine black R O, 
Oxydiamine black S O O O, Diamine brown V, Diamine brown 
B, Diamine bronze G. Cotton brown N produces on silk 
darker shades than on cotton. 

Of course this classification cannot be taken as absolutely | 
correct, as by raising or lowering the temperature during the 
dyeing process or by a larger or smaller addition of soap or 
Glauber’s salt (common salt, phosphate of soda), the dye- 
stuffs are more or less influenced in one or the other 
direction. Diamine violet N, for instance, when dyed with 
an increased addition of soap would dye the cotton some- 
what lighter, but at the same time leave the silk perfectly 
white. | 

Topping with Basic and Acid Dye-stuffs.—As in very few 
cases only the desired shade can be obtained in the first 
instance by bottoming with direct colours, topping generally 
has to be resorted to. This is best done with basic dyes, in 
some cases also with acid dye-stuffs in cold or tepid bath 
with addition of sulphuric acid, hydrochloric or acetic acid. 
The use of acid dye-stuffs is restricted to cases where the silk 
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alone is to be shaded. In most cases basic dye-stuffs are 
made use of, which dye silk and cotton the same shade and ° 
deepen the shade of the cotton if the latter has a sufficiently 
good bottom, thus giving the goods a better and fuller appear- 
ance. 

It is not advisable to employ basic and acid dye-stuffs in 
the same bath except when the quantities of either class are 
very small. Should it be necessary to dye with large quantities 
of both classes, the acid dye-stuffs are first dyed in a tepid acid 
bath and then the goods are topped with the basic dye-stuffs 
in a fresh cold bath with the addition of a little hydrochloric 
or acetic acid. ; 

Of the basic dye-stuffs which are available, the following 
are the most suitable for topping: New methylene blue N, 
and other brands ; New blue D and other brands ; Cresyl blue, 
Methylindone B and R, Metaphenylene blue, Indazine; the 
various brands of Brilliant green, Solid green and Mala- 
chite green, Capri green, Cresyl violet, Thioflavine T, New 
phosphine G, Tannin orange R, and the various brands of 
Bismarck brown; Safranine, Magenta all brands, Tannin 
heliotrope, all brands of Neutral violet, Methyl violet. 

Of the acid dye-stuffs, the following are good for topping 
or shading the silk: Cyanole extra, Indigo blue N, Indigo 
blue 8 GN, and the various brands of Water blue, Soluble 
blue, Solid blue, and Induline; the various brands of Acid 
green and Fast acid green ; Indian yellow G and R, Naphthol 
yellow 8, Tropzeoline O and O O, and the various brands of 
Milling yellow and Orange; Azo red A, Azo rubine A, Archil 
substitute N, Azo orseille B B, Brilliant orseille C, and the 
various brands of Kosine, Erythrosine, Rose bengale, Rhoda- 
mine, Brilliant croceine and Brilliant scarlet; the various 
brands of Formyl violet and Acid violet; Aniline grey B and 
Nigrosine, soluble in water. 

Bright Yellow.—Use 2 lb. Thioflavine 8. 
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Deep Orange Yellow.—This can be dyed by using 2 lb. 
Diamine yellow N. 

Gold Yellow.—Dye with 2 lb. Diamine gold. Some care 
must be taken with this, especially not to dye too hot or the 
silk will be dyed deeper than the cotton. 

Deep Orange.—Use 2 lb. Diamine orange B. 

Bright Rose.-—Use 2 lb. Diamine Rose BD. Do not work 
too high, especially when dyeing light rose shades, as then 
the silk is apt to take up too much colour. 

Scarlet.—Use in the dye-bath 2 lb. Diamine scarlet H 8. 
The heat of the dye-bath should not be allowed to exceed 
160° to 170° F., or there is a risk of the shades becoming 
somewhat duller. 

Crimson.—Dye with 2 lb. Diamine fast red F. 

Violet.—Use 2 lb. Oxydiamine violet B. 

Bright Bluwe.—A fine shade is dyed with 2 lb. Diamine blue 
RW. 

Dark Green.—Use 2 lb. Diamine black H W. This gives a 
fine shade of bluish green. 

Gold Brown.—Dye with 2 lb. Diamine brown 3 G at a low 
heat, from 150° to 160° F., otherwise the silk takes up too 
much colour. 

Dark Green.—Dye with 2 lb. Diamine green B. 

Deep Rose.-—Dye with 2 lb. Diamine red 10 B. 

Brilliant Yellow.—Dye with 14 lb. Mikado golden yellow 
8 G; then enter into a cold bath which contains 13 per cent. 
Auramine II. This gives a very bright shade of yellow. 

Dark Brown.—Dye a bottom with 2 lb. Mikado brown 
3 GO, and then top with 3 lb. Bismarck brown and #4 lb. 
Capri blue G ON. 

Crimson.—Dye with 2 lb. Mikado orange 5 R O and 2 lb. 
Hessian purple N. 

Sage Green.—Dye a bottom with 2 lb. Mikado yellow G, 
14 oz. Eboli green T and 3 oz. Mikado brown M, then top in 
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a fresh cold bath with } lb. Auramine I I and $ oz. Acridine 
Orange N O. 

Leaf Green.—Dye a bottom with 3 lb. Mikado golden 
yellow 8 G and 1 lb. Eboli blue B; then top with 14 lb. 
Capri green 2 G in a cold bath. 

Deep Brown.—Dye with 2 lb. Mikado orange 3 R O, 3 lb. 
Hessian grey § and 1 lb. Hessian brown 2 B N; then top 
with 7 oz. Azine green T O and 2; lb. Acridine orange N O. 

Dark Cream.—Bottom with 1 oz. Diamine orange G; then 
top in a fresh warm bath with 1 oz. Orange G G, $§ oz. Indian 
yellow R, 5 lb. Glauber’s salt and 1 lb. acetic acid. 

Brilliant Violet.—Give a bottom with 1 lb. Diamine violet 
N; then top in a fresh warm bath with 4 oz. Methyl violet B 
and 2 oz. Rhodamine. 

Slate-—Bottom in a hot bath with 6 oz. Diamine dark 
blue B and 14 0z. Diamine brown M; then top in a fresh 
bath at 170° F. with 4 oz. Aniline grey B, 1 oz. Cyanole extra, 
5 lb. Glauber’s salt and 1 lb. acetic acid. 

Black Brown.—Give a bottom with 2 lb. Cotton brown A, 
1 lb. Diamine gold and 34 Ib. Oxydiamine black 5 O O O; then 
top in a fresh bath at 120° F. with 4 oz. New methylene blue 
N, 1 oz. Safranine and 4 oz. Indian yellow G. 

Bright Violet—Use 4 lb. Oxydiamine violet B and } oz. 
Diamine dark blue B; top after dyeing with 4 0z. Safranine, } 
oz. Methylindone B and } oz. Cyanole extra. 

Drab.—Dye with 6 oz. Diamine orange G, 1 lb. Diamine 
bronze G and ? lb. Diamine brown M, topping afterwards in 
a bath of } oz. Aniline grey B and { oz. Bismarck brown F F. 

Leaf Green.—Dye with 4 lb. Diamine black H W, and 1 Ib. 
Diamine fast yellow B; top with } oz. Brilliant green, { oz. 
Indian yellow R, 4 oz. Thioflavine T and $ oz. Cyanole extra. 

Dark Crimson.—Use in the dye-bath 3 lb. Diamine Bordeaux 
S, ? lb. Diamine orange DC and 14 lb. Diamine brown V, 
topping with 1 oz. Magenta and 4 oz. Formy! violet 5 4 B. 
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Turquoise Blue.—Use to dye the ground, 6 0z. Diamine sky 
blue F F and 4 oz. Diamine fast yellow A; top with 14 oz. 
Cyanole extra and } oz. Brilliant green. 

Dark Grey—Dye with 4 oz. Diamine grey G, and 14 oz. 
Diamine brown M; top with } oz. Orange extra and 1 oz. 
Cyanole extra. 

Brilliant Orange-—Dye with 1 lb. Mikado orange R O, and 
top with 6 oz. Acridine orange N O and 12 oz. Auramine [I [. 

Brown.—Dye a bottom colour with 3 lb. Mikado brown M, 
and top with 2 lb. Bismarck brown and 6 oz. Cresyl fast 
violet 2 RN. 

Deep Crimson.—Dye with 1 lb. Columbia black R and top 
with 6 oz. Magenta. 

Pale Sea Green.—Use in the dye-bath 4 oz. Chrysophenine 
G, 14 oz. Chicago blue 6 B and 14 oz. Alkali blue 6 B. 


Bright Crimson.—Dye with 3 lb. Congo Corinth and top) — 


with 1 lb. Magenta. 

Dark Russian Green.—Dye with 3 lb. Columbia black B ; 
then top with 1 lb. Malachite green. 

Gold Drab.—Dye with 5 oz. Columbia black, and top with 
5 oz. Chrysoidine R. 

Bright Olive Yellow.—Dye with 14 ib. Diamine gold, 1} lb. 
Diamine fast yellow A and 2 lb. Diamine bronze G ; top with 
1 lb. Thioflavine T and } lb. Chrysoidine. 

Moss Brown—Dye with 1 oz. Diamine brown M, 6 oz. 
Diamine fast yellow A, 6 oz. Diamine bronze G, topping with 
1 oz. new Methylene blue N and 4 oz. Orange G G. 

Dark Sea Green—Dye a bottom with 9 oz. Diamine black B 
and 44 oz. Diamine fast yellow B, then top with 2 0z. New 
methylene blue M and 2 oz. New phosphine G. 

Old Gold.—Dye a ground with } lb. Diamine gold, 1; lb. 
Diamine fast yellow A, and 6 0z. Diamine bronze G, topping 


with 8 oz. Thioflavine T, 1 oz. Indian yellow R and 1 oz. 


Brilhant green. 
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Cornflower Blue.—Dye the ground with 24 lb. Diamine azo 
blue 2 B, 1} oz. Alkali blue 3 B, + lb. Oxydiamine black 
8 000, and top with 1 oz. Metaphenylene blue B, 2 oz. 
New methylene blue R and 1 oz. Indigo blue N. 

Slate-—Dye with 7 oz. Diamine dark blue B and 1 oz. 
Diamine brown M ; top with 1 oz. Aniline grey B and 1 oz. 
Cyanole extra. 

Pale Drab.—Dye the ground with 1 oz. Diamine orange G 
C, { oz. Diamine bronze G and 4 oz. Diamine brown M; top 
with # oz. New methylene blue N, 1 oz. Bismarck brown and 
1 oz. Cyanole extra. 

Deep Leaf Green.—Dye a ground colour with 14 lb. Diamine: 
bronze G, 13 lb. Diamine fast yellow A and 14 lb. Diamine 
black H W =; the topping bath is made with 4 lb. Brilliant 
green, $ lb. Chrysoidine and } lb. New methylene blue N. 

Maroon.—Dye with 3 lb. Diamine Bordeaux §, 4 1b. Diamine 
orange D C and 4 lb. Diamine brown V; top with 4 lb. 
Magenta and } lb. Formyl violet S 4 B. 

Heliotrope-—Dye with 1 lb. Heliotrope 2 B. 

Inlac Rose.—Dye with 8 lb. Columbia black R and 1 |b. 
Alkali blue B; after dyeing pass through a weak acetic acid 
bath, then wash well. 

Pea Green.—Dye with 2 lb. Chrysophenine, 1 lb. Chicago 
blue 6 B and 1 lb. Alkali blue 6 B; pass, after dyeing, 
through a weak acetic acid bath, then wash well. 

Dark Drab—Dye with } |b. Diamine brown M, 1 lb. 
Diamine fast yellow A and } lb. Diamine bronze G; top with 
4 lb. Orange G G and 4 lb. Cyanole extra. 

Deep Rose-—Dye the-bottom colour with 3 lb. Diamine rose 
B D and top with 4 lb. Rhodamine B and 1 oz. Safranine. 

Walnut Brown.—Dye the bottom colour with 1 Ib. Oxy- 
diamine black D, 1 lb. Diamine brown M and 1 lb. Oxydiamine 
violet B; the topping is done with 4 oz. Safranine, 2 oz. 
New methylene blue N and 2 oz. Chrysoidine. 
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Dyeing of Plain Black.—Diamine blacks find a very ex- 
tensive application for dyeing blacks on satin, either dyed 
direct in one bath, or dyed, diazotised and developed. 

Union black S and Oxydiamine black D are particularly 
suitable for direct blacks, and are used either alone or in a 
combination with Diamine jet black 8 8, which produces a 
better covering of the silk, or with Oxydiamine black 5 O OO, 
which deepens the shade of the cotton. According to the 
shade required Diamine fast yellow A and B, Diamine green 
B or G, or Alkaline blue may be used for shading. 

Dye for about one hour at about 175° to 195° F. in as 
concentrated a bath as possible, with about 7 to 8 lb. dye per 
100 lb. of satin, 8 to 16 oz. Glauber’s salt and 5 to 8 oz. soap 
per 10 gallons dye liquor; keep cool in the bath for some time 
and rinse. 

The raising is either done in a tepid soap bath with the 
addition of some new methylene blue, or in an acid bath 
to which Naphthol. blue black, Acid green, etc., is added for 
shading the silk. 

Direct dyed blacks are especially suitable for cheap goods 
(ribbons, light linings, etc.), for which special fastness to 
water is not required ; also for tram and tussar silk plushes, 
which are afterwards topped with logwood. 

If greater fastness is required, and more especially if it is 
a case of replacing aniline black, Diaminogene diazotised and 
developed is a good dye-stuff. It is extensively used for 
dyeing umbrella cloths and linings. Against aniline black it 
has the great advantage of not tendering the fibre in the 
least, and not turning green during storage. Diaminogene B 
and Diaminogene extra are mostly used for this purpose, the 
former for jet blacks, the latter for blue-black shades. 

Proceed as follows: Enter the boiled off and acidulated 
goods in a boiling bath as concentrated as possible, charged 
with 16 oz. Glauber’s salt per 10 gallons liquor, and 1 Ib. 
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acetic acid per 100 lb. dry goods. For jet black add for 100 
lb. satin, 6 to 8 lb. Diaminogene, 1 to 2 lb. Naphthylamine 
black D, $ to 1 lb. Diamine fast yellow A or Diamine green B; 
for very deep shades about + of the quantity of Diaminogene 
B may be replaced with Diamine jet black 8 8. For blue 
black, 6 to 8 lb. Diaminogene B, or 3 to 4 lb. Diaminogene B, 
and 3 to 4 lb. Diaminogene extra. Dye for three-quarters 
to one hour at the boil, allow to cool in the bath for about 
thirty minutes, then rinse, diazotise and develop. 

Phenylene diamine (93 per cent.) serves for developing 
_ jet blacks mixed with resorcine for greenish shades. Beta- 
naphthol is used for blue blacks (1 lb. 5 oz. per 100 Ib. of 
dry material, dissolved in its own weight of soda lye, 75° T'w.). 
The three developers may also be mixed with each other 
in any proportions. 

After developing soap hot with addition of new methylene 
blue, by choosing a reddish or a bluish brand of new 
methylene, blue and black may be shaded at will in the 
soap bath; finally rinse and raise with acetic acid. 

If properly carried out this process will give a black 
almost equal to aniline black; but having, as already men- 
tioned, the advantage of not impairing the strength of the 
fibre, and not turning green during storage. 

As the dye-baths for blacks are charged with a pro- 
portionately high percentage of dye-stuff for the first bath, 
and will not exhaust completely, it is advisable to preserve 
them for further use. 

For subsequent lots only two-thirds to three-fourths of 
the quantities of dye-stuffs used for the first baths are re- 
quired, which fact has to be taken into consideration when 
calculating the cost of dyeing. 

Dyeing Shot Effects on Satin.—Not all direct colours 
are equally well adapted for the production of shot effects ; 
those enumerated in Group I. are most suitable for the 
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purpose, and should be dyed with a larger quantity of soap 
than is usual for solid shades, in order to leave the silk 
as little tinted as possible. Dye-stuffs of the other groups 
may be used if the dyeing is conducted with proper care, 
i.e., keeping the baths more alkaline and lowering the tem- 
perature. The goods are dyed with the addition for the two 
coloured effects previously mentioned, then they are well 
rinsed, and afterwards the silk is dyed with the suitable 
acid dye-stuffs, with addition of sulphuric acid at a tempera- 
ture of about 150° F. Care should be taken not to use 
too much acid, and to keep the temperature of the bath 
sufficiently low, as otherwise the acid may cause some of the 
dye-stutt to go off the cotton and tint the silk. It is best to 
work at a temperature of about 150° F., with addition of 
about 3 oz. concentrated sulphuric acid per 10 gallons dye- 


liquor. 

For shading the silk all acid dye-stuffs can be used which 
have been mentioned in the foregoing tables. 

If in shot effects the cotton is to be dyed bright and 
full shades, this is best achieved by dyeing with direct 
colours first, and then topping with basic colours as 
follows :— 

Bottom the cotton first with the suitable direct colours, 
then dye the silk and then treat the pieces for about two 
hours in a cold tannin bath (about 8 oz. tannin per 10 gallons 
of water), then rinse once and pass through a tartar emetic 
bath (about 3 oz. per 10 gallons), rinse thoroughly and dye 
the cotton to shade with basic colours in a cold bath to 
which some acetic acid has been added. 

Should the silk become a little dull after this process, this 
inay be remedied by a slight soaping. After dyeing rinse 
well and raise with acetic acid. 

Shot Effects with Black Cotton Warp.—Effects much in 
favour are designs composed of black cotton and light or 


ear. 
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coloured silk. The most suitable black dye for this purpose 
is Diamine black B H, diazotised and developed. 

Dye in as concentrated a bath as possible at about 160° F. 
with about 6 lb. Diamine black B H, 1 lb. Diamine sky blue, 
pat., per 100 lb. of dry goods, 4 lb. Diamine orange D C, pat., 
with an addition of 64 oz. soap, 4 to 5 dr. soda per 10 gallons 
liquor, 16 oz. Glauber’s salt. After dyeing rinse well in 
a bath containing 6 dr. soda and 3 oz. soap per 10 gallons 
water, diazotised in a fresh bath with 4 lb. nitrite of soda 
and 12 lb. hydrochloric acid (per 100 lb. of dry goods), rinse 


_ thoroughly and develop with 3 to 16 oz. phenylene diamine 


(93 per cent.), with addition of 1 to 2 lb. soda. These two 
operations should follow each other as quickly as possible, 
also care has to be taken that the diazotised goods are not ex- 
posed to direct sunlight or heat, which causes unlevel dyeings. 
The silk is then cleaned as far as possible by hot soaping, 
and dyed at about 120° to 140° F., with acid dye-stuffs and 
the addition of sulphuric acid. After dyeing rinse as usual 
and brighten. 

Yellow and Violet,—Dye the cotton with 2 lb. Diamine fast 
yellow A, the silk with 1 lb. Cyanole extra, and 1 lb. Formy! 
violet 5 4 B. 

Black and Blue.—Dye the cotton with 5 lb. Diamine black 
B H, 1 lb. Diamine sky blue, and } lb. Diamine orange D C. 
After dyeing, diazotise and develop with phenylene diamine 
as described above. Then dye the silk with 4 lb. Pure soluble 
blue and 1 lb. Cyanole extra. 

Black and Crimson.—Dye the black as in the previous 
recipe, then dye the silk with 2 lb. Brilliant croceine 3 B and 
+ lb. Rhodamine 8. 

Blue and Gold—Dye the cotton with 2 lb. Diamine sky 
blue and the silk with 1 lb. Fast yellow 5S. 

Dark Blue and Green.—Dye the cotton with 14 lb. Diamine 
black B H, 14 lb. Diamine sky blue and 4 lb. Diamine azo 
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blue 2 R; the silk with 2 lb. Naphthol yellow S and 1 lb. 
New methylene blue G G. 

Violet and Yellow.—Dye the cotton with 2 oz. Diamine 
violet N and the silk with 1 lb. Fast yellow 8. 

Orange and Violet.—Dye the cotton with 2 lb. Diamine 
orange D C and the silk with 1 lb. Formyl] violet § 4 B. 

Dark Blue and Olive.—Dye the cotton with 14 lb. Diamineral 
blue R and 4 lb. Diamine azo blue 2 R, and the silk with 1 |b. 
Naphthol yellow § and 1 lb. Orange G G. 

Green and Pink.—Dye the cotton with 14 lb. Diamine fast 
yellow A and } lb. Diamine sky blue, and the silk with 1 lb. 
Erythrosine B. 

Brown and Blwe.—Dye the cotton with 3 lb. Mikado brown 
2B, and the silk with 4 lb. Pure blue. 

It is quite possible to produce two coloured effects con- 
taining blue in one bath by using Alkali blue as a constituent 
with a direct dye which works only on to the cotton, the 
alkali blue going on to the silk, as, for example, in the follow- 
ing recipes :— 

Orange and Blwe—The dye-bath is made with 3 lb. Mikado 
orange 5 R O and 1} Ib. Alkali blue 6 B. After the dyeing 
the goods are rinsed, then passed through a bath of 14 |b. 
sulphuric acid in 10 gallons water, washed well and dried. 

Olive and Blue.—The dye-bath is made with 14 1b. Diamine | 
fast yellow A, 24 lb. Diamine orange D C, } lb. Diamine sky 
blue, and 1 lb. Alkali blue 6 B, After dyeing rinse, then 
acidulate as above and wash well. 


CHAPTER VII. 


OPERATIONS FOLLOWING DYEING. 


WASHING, SOAPING, DRYING. 


~ AFTER loose cotton or wool, or cotton and woollen yarns, 
or piece goods of every description have been dyed, before 
they can be sent out for sale they have to pass through 
various operations of a purifying character. There are 
some operations through which cloths pass that have as 
their object the imparting of a certain appearance and 
texture to them, generally known as finishing processes ; 
of these it is not intended here to speak, but only of those 
which precede these, but follow on the dyeing operations. 

These processes are usually of a very simple character, 
and common to most colours which are dyed, and here will 
be noticed the appliances and manipulation necessary in 
the carrying out of these operations. 

Squeezing or Wringing.—It is advisable when the goods 
are taken out of the dye-bath to squeeze or wring them 
according to circumstances, in order to press out all surplus 
dye-liquor, which can be returned to the dye-bath if needful 
to be used again. This is an economical proceeding in many 
cases, especially in working with many of the old tannin 
materials like sumac, divi-divi, myrobolams, and the modern 
direct dyes which in the dyeing operations are not completely 
extracted out of the bath, or in other words, the dye-bath 
is not exhausted of colouring matter, and, therefore, it can 
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be used again for another lot of goods, simply by adding 
fresh material to make up for that absorbed by the first 
lot of goods. | 

Loose wool and loose cotton are somewhat difficult to 
deal with by squeezing or wringing, but the material may 
be passed through a pair of squeezing rollers, such as are 


Fig. 31.—Squeezing Rollers. 


shown in Fig. 31, which will be more fully dealt with 
later on. ‘The machine shown is made by Messrs Read 
Holliday & Sons. 

Yarns in Hanks.—In the hank-dyeing process the hanks — 
are wrung by placing one end of the hank on a wringing 
horse placed over the dye-tub, a dye stick on the other 
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end of the hank giving two or three sharp pulls to straighten 
out the yarn, and then twisting the stick round, the twisting 
of the yarns puts some pressure on the fibres, thoroughly 
and uniformly squeezing out the surplus liquor from the 
yarn. 

Hank-wringing Machines.—Several forms of hank-wringing 
machines have been devised. One machine consists of a pair 
of discs fitted on an axle; these discs carry strong hooks 
on which the hanks are placed. The operator places a hank 
on a pair of the hooks. The discs revolve and carry round 
the hank, during the revolution the hank is twisted and the 
surplus liquor wrung out, when the revolution of the discs 
carries the hank to the spot where it entered the machine 
the hooks fly back to their original position,’ the hank 
unwinds, it is then removed and a new hank put in its 
place, and so the machine works on, hanks being put on 
and off as required. The capacity of such a machine is 
great, and the efficiency of its working good. 

Mr. 8. Spencer of Whitefield makes a hank-wringing 
machine which consists of a pair of hooks placed over a 
vat. One of the hooks is fixed, the other is made to rotate. 
A hank hung between the hooks is naturally twisted, and 
all the surplus liquor wrung out. The liquor falling into 
the vat. 

Lioller Squeezing Machines for Yarn.—Hanks may be passed 
through a pair of indiarubber squeezing rollers, which may 
be so arranged that they can be fixed as required on the 
dye-bath. Such a pair of rollers is a familiar article, and 
quite common and in general use in dye houses. 

Piece Goods.—These are generally passed open through 
a pair of squeezing rollers which are often attached to the 
dye-vat in which the pieces are dyed. 

Read Holliday’s Squeezing Machine—In Fig. 31 is shown 
a squeezing machine very fey employed for squeezing 
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all kinds of piece goods and cotton warps after dyeing or 
washing. It consists of a pair of heavy rollers on which, 
by means of the screws shown at the top, a very consider- 
able pressure can be brought to bear. The piece is run 
through the eye shown on the left, by which it 1s made into 
a rope form, then over the guiding rollers and between the 
squeezing rollers, and into waggons for conveyance to other 
machines. This machine is effective. 

Another plan on which roller, or rather in this case 
disc, squeezing machines is made, is to make the bottom 
roller with a square groove in the centre, into this fits a 
disc, the cloth passing between them. The top disc can 
by suitable screws be made to press upon the cloth in the 
sroove, and thus squeeze the water out of it. 

Washing.—One of the most important operations follow- 
ing that of dyeing is the washing with water to free the 
goods, whether cotton or woollen, from all traces of loose 
dye, acids, mordanting materials, etc., which it is not 
desirable should be left in, as they might interfere with 
the subsequent finishing operations. For this purpose a 
plentiful supply of good clean water is required; this should 
be as soft as possible, free from any suspended matter which 
might settle upon the dyed goods, and stain or speck them. 

Washing may be done by hand, as it frequently was in 
olden days, by simply immersing the dyed fabrics in a tub of 
water, shaking, then wringing out, again placing in fresh 
water to finish off. Or if the dye-works were on the banks 
of a running stream of clean water the dyed goods were 
simply hung in the stream to be washed in a very effectual 
manner. ) 

In these days it is best to resort to washing machines 
adapted to deal with the various kinds of fibrous materials 
and fabrics in which they can be subjected to a current of 
water. 


——— OO —— 


243 


OPERATIONS FOLLOWING DYEING. 


‘OULOR], SUIYSVM-UIVA—'ZE “YLT 


DAA THE DYEING OF COTTON FABRICS. 


Loose Wool and Cotton—lIf this has been dyed by hand 
then the washing may also be done in the same way by hand 
in a plain vat. If the dyeing has been done on a machine, 
then the washing can be done on the same machine. 

Yarns.—Yarn in the cop form is best washed in the 
machine in which it is dyed. 

Yarns in Hanks.—A very common form of washing machine 
is shown in Fig. 32. As will be seen it consists of a wooden 
vat, over which are arranged a series of revolving reels on 
which the hanks are hung. The hanks are kept in motion 
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Fic. 33.—Dye-house Washing Machine. 


through the water, and so every part of the yarn is thoroughly 
washed. Guides keep the hanks of yarn separate and pre- 
vent any entanglement one with another. A pipe delivers 
constantly a current of clean water, while another pipe 
carries away the used water. Motion is given to the reels in 
this case by a donkey engine attached to the machine, but it 
may also be driven by a belt from the main driving shaft of 
the works. This machine is very effective. 

Piece Goods.—Piece goods are mostly washed in machines, 
of which two broad types may be recognised; first, those 
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where the pieces are dealt with in the form of ropes in a 
twisted form, and, second, those where the pieces are washed 
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Fic. 34.—Cloth-washing Machine. 
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open.” There are some machines in which the cloths may be 
treated either in the open. or rope form as may be thought 
most desirable. 
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Fig. 33 represents a fairly well-known machine, made by 
Messrs. Mather & Platt, in which the pieces are treated in a. 
rope-like form. It consists of a trough in which a constant 
current of water 1s maintained. At one end of this trough 
is a square beating roller, at the other a wooden lattice roller. 
Above the square beater, and out of the trough, are a pair of 
rollers whose purpose is to draw the cloth through the machine 
and also partly to act as squeezing rollers. As will be seen 
the cloth is threaded in rope form spirally round the rollers, 
passing in at one end and out at the other, pegs ina guide 
rail serving to keep the various portions separate. The 


square beater in its revolutions has a beating action on the 


cloth tending to more effectual washing. The lattice roller 
is simply a guide roller. 

Fig. 34 shows a washing machine very largely used in 
the wool-dyeing trade. The principal portion of this machine 
is of wood. 

The internal parts consist of a large wooden bowl, or 
oftener, as in the machine under notice, of a pair of wooden 
bowls which are pressed together by springs with some small 
degree of force. Between these bowls the cloth is placed, 
more or less loosely twisted up in a rope form, and the 


machines are made to take four, six or eight pieces, or 
lengths of pieces, at one time, the ends of the pieces being 


stitched together. A pipe running along the front of the 
machine conveys a constant current of clean water which is 
caused to impinge in the form of jets on the pieces of cloth 
as they run through the machine, while an overflow carries: 
away the used water. The goods are run in this machine 
until they are considered to be sufficiently washed, which 
may take half to one and a half hours. 

In Fig. 35 is shown a machine designed to wash pieces. 
in the broad or open state. The machine contains a large 
number of guide rollers, built more or less open, round which 
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the pieces are guided—the ends of the pieces being stitched 
together. Pipes carrying water are so arranged that jets of 
clean water impinge on and thoroughly wash the cloth as it 
passes through—the construction of the guide rollers facilita- 
ting the efficient washing of the goods. 
Soaping:—Sometimes yarns or cloths have to be passed 
through a soap bath after being dyed in order to brighten up 
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Fig. 35.—Cloth-washing Machine. 


the colours or develop them in some way. In the case of 
yarns this can be done on the reel washing machine such 
as is shown in Fig. 32. In the case of piece goods, a 
continuous machine, in which the washing, soaping, etc., 
can be carried on simultaneously, is often employed. Such 
a machine is shown in Fig. 36. It consists of a number of 
compartments fitted with guide rollers so that the cloth 
passes up and down several times through the liquors in the 
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compartments. Between one compartment and another is 
placed a pair of squeezing rollers. The cloth is threaded in 
a continuous manner, well shown in the drawing, through 
the machine. In one compartment it is treated with water, 
in another soap liquor, in another water, and so on; and 
these machines may be made with two, three or more com- 
partments as may be necessary for the particular work in 
hand. As seen in the drawing, the cloth passes in at one 
end and out at the other finished. It is usually arranged 
that a continuous current of the various liquors used flows 
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Fic. 36.—Washing and Soaping Vats. 


through the various compartments, thus ensuring the most 
perfect treatment of the cloths. . 
Steaming.—Sometimes it becomes necessary to subject 


dyed goods to a process of steaming, as, for instance, with © 


steam aniline blacks, khaki shades, alizarine reds, etc., for 
the purpose of more fully developing and fixing the dye 
upon the fibre. In the case of yarns, this operation is carried 
out in the steaming cottage, one form of which is shown in 
Fig. 37. It consists of a horizontal cylindrical iron vessel 
like a steam boiler, one end is entirely closed, while the 
other is made to open and be closed tightly and hermeti- 
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cally. The cottage is fitted with the necessary steam inlet 
and outlet pipes, drain pipes for condensed water, pressure 
gauges. The yarn to be steamed is hung on rods placed on 
a skeleton frame waggon on wheels which can be run in 
and out of the steaming cottage as is required. The drawing 
shows well the various important parts of the machine. In 
the case of piece goods these also can be hung from rods 
in folds on such a waggon, but it is much more customary 
to employ a continuous steaming chamber, very similar to 


Fig. 37.—Steaming Cottage. 


the ageing and oxidising machine shown in Fig. 38, and also 
used in the dyeing of aniline black. 

Drying.—Following on the washing comes the final 
operation of the dyeing process, that of drying the dyed 
and washed goods. Textile fabrics of all kinds after they 
have passed through dye-baths, washing machines, etc., con- 
tain a large amount of water, often exceeding in weight 
that of the fibre itself, and to take the goods direct from 
the preceding operations to the drying plant means that 
a considerable amount of fuel must be expended to drive 
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off this large amount of water. It is therefore very desirable 
that the goods be freed from as much of this water as 
possible before they are sent into any drying chambers, and 
this may be done in three ways, by wringing, squeezing and 
hydro-extracting. The first two methods have already been 
described (p. 239, etc.) and need not again be alluded to; 
the last needs some account. 
Hydro-extractors are a most efficient means for extract- 
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Fic. 39. —Hydro-extractor. 


ing water out of textile fabrics. They are made in a variety 
of forms by several makers. Essentially they consist of a 
cylindrical vessel, or basket, as it is called, with perforated 
sides so constructed that it can be revolved at a high speed. 
This vessel is enclosed in an outer cage. The goods are 
placed in the basket, as it is termed, and then this is caused 
to revolve at high speed, when centrifugal action comes 
into play, and the water contained in the goods finds its 
way to the outside of the basket through the perforations, 
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and so away from the goods. Hydro-extractors are made in 
a variety of sizes and forms—in some the driving gear is 
above, in others below the basket; in some the driving is 
done by belt-gearing, in others a steam engine is directly 
connected with the basket. Figs. 39 and 40 show two forms 
which are much in use in the textile industry. They are 
very efficient, and extract water from textile goods more 
completely than any other means, as will be obvious from 
a study of the table below. 

The relative efficiency of the three systems of extracting 
the moisture out of textile fabrics has been investigated 


Fig. 40.—Hydro-extractor. 


by Grothe, who gives in his Appretur der Gewebe, published 
in 1882, the following table showing the percentage amount 
of water removed in fifteen minutes :— 


Yarns. Wool. Silk. Cotton. Linen. 
Wringing 44°5 45°4 45°3 50°3 
Squeezing 60°0 71°4 60-0 73°6 
Hydro-extracting 83°5 77 81:2 82°8 

Preces. | 
Wringing 33°4 44°5 44°5 54°6 
Squeezing 64°0 69°7 12°2 83°0 


Hydro-extracting 717'8 75°5 82°3 86°0 
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In the practical working of hydro-extractors it is of 
the utmost importance that the goods be carefully and 
regularly laid in the basket—not too much in one part and 
too little in another. Any unevenness in this respect at the 
speed at which they are driven lays such a strain on the 
bearings as to seriously endanger the safety of the machine. 

After being wrung, squeezed or hydro-extracted the 
goods are ready to be dried. In the case of yarns, this may 
be done in rooms heated by steam pipes placed on the 
floor, the hanks being hung on rods suspended from racks 
arranged for the purpose. 


ll 
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Fig. 41.—Automatic Yarn-dryer. 


Where large quantities of yarn have to be dried, it is 
most economical to employ a yarn-drying machine, and 
one form of such is shown in Fig. 41. The appearance of 
the machine is that of one long room from the outside ; 
internally it is divided into compartments, each of which 
is heated up by suitably arranged steam pipes, but the degree 
of heating in each compartment varies—at the entrance 
end it is high, at the exit end lower. The yarn is fed in 
at one end, being hung on rods, and by suitable gearing it 
is carried directly through the various chambers or sections, 
and in its passage the heat to which it is subjected drives 
off the water it contains. The yarn requires no attention 
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from the time it passes in wet at the one end of the machine 
and comes out dry at the other end. The amount of labour 
required is slight, only that represented by filling the sticks 
with wet yarn and emptying them of the dried yarn. The 
machine works regularly and well. 


The drying is accomplished by circulating heated air 


Fia. 42.—Truck Yarn-dryer. 


through the yarns, this heating being effected by steam 
coils, fresh air continually enters the chambers, while water- 
saturated air is as continually being taken out at the top 
of the chamber. One of the great secrets in all drying 
operations is to have a constant current of fresh hot air 
playing on the goods to be dried ; this absorbs the moisture — 
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they contain, and the water-charged air thus produced must 
be taken away as quickly as possible. 
Fig. 42 shows what is called a truck yarn-dryer, which 
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Fic. 43.—Drying Cylinders. 


consists of a chamber heated with steam pipes and fitted 
with an exhausting fan to draw out the air and water 
vapour which is produced. The yarns are hung on trucks 
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which can be run in and out of the chamber for filling and 
emptying. 

Piece Goods.—The most convenient manner of drying 
piece goods is to employ the steam cylinder drying machine, 
such as is shown in Fig. 43. This consists of a number 
of hollow tin or copper cylinders which can be heated by 
steam passing in through the axles of the cylinders, which 
are made hollow on purpose. The cloth to be dried passes 
round these cylinders, which revolve while the cloth passes. 
They work very effectually. The cylinders are arranged 
sometimes, as in the drawing, vertically; at other times 
horizontally. 
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CHAPTER VIII 
TESTING OF THE COLOUR OF DYED FABRICS. 


Ir is frequently desirable that dyers should be able to 
ascertain with some degree of accuracy what dyes have 
been used to dye any particular samples of dyed cloth 
that has been offered to them to match. In these days of 
the thousand and one different dyes that are known it is by 
no means an easy thing to do; and when, as is most often 
the case, two or three dye-stuffs have been used in the 
production of a shade, the difficulty is materially increased. 

The only available method is to try the effect of various 
acid and alkaline reagents on the sample, noting whether any 
change of colour occurs, and judging faccordingly. It would 
be a good thing for dyers to accustom themselves to test 
the dyeings they do, and so accumulate a fund of practical 
experience which will stand them in good stead whenever 
they have occasion to examine a dyed pattern of unknown 
origin. 

The limits of this book does not permit of there being 
given a series of elaborate tables’ showing the action of 
various chemical reagents on fabrics dyed with various 
colours; and such, indeed, serve very little purpose, for 1t 
is most difficult to describe the minor differences which often 
serve to distinguish one colour from another. Instead of 
doing so, we will point out in some detail the methods of 
carrying out the various tests, and advise all dyers to carry 


these out for themselves on samples dyed with known 
17 
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colours, and when they have an unknown colour to test 
to make tests comparatively with known colours that they 
think are likely to have been used in the eos of the 
dyed fabric they are testing. 

One very common method is to spot the fabric, that is, 
to put a drop of the reagent on it, usually with the end 
of the stopper of the reagent bottle, and to observe the 
colour changes, if any, which ensue. This is a very useful 
test and should not be omitted, and it is often employed 
in the testing of indigo dyed goods with nitric.acid, those 
of logwood with hydrochloric acid, alizarine with caustic 
soda, and many others. It is simple and easy to carry out, 
and only takes a few minutes. 

To make a complete series of tests of dyed fabrics there 
should be provided the following reagents :— 

1. Strong sulphuric acid, as bought. 

2. Dilute sulphuric acid, being the strong acid diluted 
with twenty times its volume of water. 

3. Concentrated hydrochloric acid. 

4. Dilute hydrochloric acid, 1 acid to 20 water. 


Or 


. Concentrated nitric acid. 

6. Dilute nitric acid, 1 acid to 20 water. 

7. Acetic acid. 

8. Caustic soda solution, 5 grams in 100 c.c. water. 

9. Ammonia (strong). 

10. Dilute ammonia, 1 strong ammonia to 10 water. 

11. Carbonate of soda solution, 6 grams in 100 c.c. water. 
12. Bleaching powder solution, 2° Tw. 

13. Bisulphite of soda, 72° Tw. 


14. Stannous chloride, 10 grams crystals in 100 c.c. water, — 


with a little hydrochloric acid. 
15. Methylated spirit. 
Small swatches of the dyed goods are put in clean porcelain 


basins, and some of these solutions poured over them. Any 


? 
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change of colour of the cloth is noted, as well as whether any 
colour is imparted to the solutions. After making observa- 
tions of the effects in the cold the liquids may be warmed 
and the results again noted. After being treated with the 
acids the swatches should be well washed with water, when 
the original colour may be wholly or partially restored. 

To give tables showing the effects of these reagents on the 
numerous dyes now known would take up too much room 
and not serve a very useful purpose, as such tables, if too 
much relied on, leave the operator somewhat uncertain as to 
what he has before him. The reader will find in Hurst’s 
Dictionary of Coal-tar Colowrs some useful notes as to the 
action of acids and alkalies on the various colours that may 
be of service to him. 

Alizarine and the series of dye-stuffs to which it has 
given its name, fustic, cochineal, logwood and other dyes of 
a similar class require the fabric to be mordanted, and the 
presence of such mordant is occasionally an indirect proof of 
the presence of these dyes. 

To detect these mordants, a piece of the swatch should 
be burnt in a porcelain or platinum crucible over a Bunsen 
burner, care being taken that all carbonaceous matter be 
burnt off. A white ash will indicate the presence of alumina 
mordants, red ash that of iron mordants, and a greenish ash 
chrome mordants. 

To confirm these the following chemical tests may be 
applied : Boil the ash left in the crucible with a little strong 
hydrochloric acid and dilute with water. Pass a current of 
sulphuretted hydrogen gas through the solution; if there be 
any tin present a brown precipitate of tin sulphide will be 
obtained. This can be filtered off. The filtrate is boiled for 
a short time with nitric acid, and ammonia is added to the 
solution when alumina is thrown down as a white gelatinous 
precipitate ; iron is thrown down as a brown red bulky pre- 
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cipitate ; while chrome is thrown down as a greyish-looking 
gelatinous precipitate. The precipitate obtained with the 
ammonia is filtered off, and a drop of ammonium sulphide 
added, when any zinc present will be thrown down as white 
precipitate of zinc sulphide; to the filtrate from this ammo- 
nium oxalate may be added, when if lime is present a white 
precipitate of calcium oxalate is obtained. 

A test for iron is to dissolve some of the ash in a little 
hydrochloric acid, and add a few drops of potassium ferro- 
cyanide solution, when if any iron be present a blue pre- 
cipitate will be obtained. 

To make more certain of the presence of chrome, heat a 
little of the ash of the cloth with caustic soda and chlorate 
of soda in a porcelain crucible until well fused, then dissolve 
in water, acidify with acetic acid and add lead acetate; a 
yellow precipitate indicates the presence of chrome. 

A book on qualitative chemical analysis should be referred 
to for further details and tests for metallic mordants. 

The fastness of colours to light, air, rubbing, washing, 
soaping, acids and alkalies is a feature of some considerable 
importance. There are indeed few colours that will resist 
all these influences, and such are fully entitled to be called 
fast. The degree of fastness varies very considerably. Some 
colours will resist acids and alkalies well, but are not fast to 
light and air; some will resist washing and soaping, but are 
not fast to acids; some may be fast to light, but are not so to 
washing. The following notes will show how to test these 
features :— 

Fastness to Light and Air. 
ing a piece of the dyed cloth in the air, keeping a piece in a 


This is simply tested by hang- 


drawer to refer to, so that the influence on the original colour 
can be noted from time to time. If the piece is left out in 
the open one gets not only the effect of light but also that of 
climate on the colour, and there is no doubt wind, rain, hail 
and snow have some influence on the fading of the colour. 
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If the piece is exposed under glass, the climatic influences do 
not come into play, and one gets the effect of hight alone. 

In making tests of fastness, the dyer will and does pay 
due regard to the character of the influences that the mate- 
rial will be subjected to in actual use, and these vary very 
considerably ; thus the colour of underclothing need not 
be fast to light, for it 1s rarely subjected to that agent of 
destruction. On the other hand it must be fast to washing, 
for that is an operation to which underclothing is subjected 
week by week. 

Window curtains are much exposed to light and air, and, 
therefore, colours in which they are dyed should be fast to 
hght and air. On the other hand these curtains are rarely 
washed, and so the colour need not be quite fast to washing. 
And so with other kinds of fabrics, there are scarcely two 
kinds which are subjected to the same influences, and require 
the colours to have the same degree of fastness. 

The fastness to rubbing is generally tested by rubbing 
the dyed cloth on a piece of white paper. 

Fastness to Washing.—This is generally tested by boil- 
ing a swatch of the cloth in a solution of soap containing 
4 grams of a good neutral curd soap per litre for ten 
minutes and noting the effect—whether the soap solution 
becomes coloured and to what degree, or whether it remains 
colourless, and also whether the colour of the swatch has 
changed at all. 

One very important point in connection with the soaping 
test is whether a colour will run into a white fabric that may 
be soaped along with it. This is tested by twisting strands 
of the dyed yarn or cloth with white yarn or cloth and boiling 
them in the soap liquor for ten minutes and then noting the 
effect, particularly observing whether the white pieces have 
taken up any colour. 

Fastness to acids and fastness to alkalies is observed while 
carrying out the various acid and alkali tests given above. 


CHAPTER IX. 
EXPERIMENTAL DYEING AND COMPARATIVE DYE TESTING. 


Every dyer ought to be able to make experiments in the 
mordanting and dyeing of. textile fibres for the purpose of 
ascertaining the best methods of applying mordants or 
dye-stuffs, the best methods of obtaining any desired shade, 
and for the purpose of making comparative tests of dyes 
or mordanting materials with the object of determining 
their strength and value. This is not by any means difficult, 
nor does it involve the use of any expensive apparatus, so 
that a dyer need not hesitate to set up a small dyeing 
laboratory for fear of the expense which it might entail. 

In order to carry out the work indicated above there 
will be required several pieces of apparatus. First, a small 
chemical balance, one that will carry 100 grams in each pan 
is quite large enough; and such a one, quite accurate enough 
for this work, can be bought for 25s. to 30s., while if the 
dyer be too poor even for this, a cheap pair of apothecaries’ 
scales might be used. It is advisable to procure a set of 
gram weights, and to get accustomed to them, which is not 
a very difficult task. 

In using the balance always put the substance to be 
weighed on the left-hand pan, and the weights on the right- — 
hand pan. Never put chemicals of any kind direct on the 
pan, but weigh them in a watch glass, small porcelain 
basin, or glass beaker, which has first been weighed, 
according to the nature of the material which is being — 
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weighed. The sets of weights are always fitted into a 
block or box, and every time they are used they should 
be put back into their proper place. 

The experimenter will find it convenient to provide him- 
self with a few small porcelain basins, glass beakers, cubic 
centimetre measures, two or three 200 c.c. flasks with a 
mark on the neck, a few pipettes of various sizes, 10 c.c., 
20 °¢.c., 25 cc. 

The most important feature is the dyeing apparatus. 
Where only a single dye test is to be made, a small copper 
or enamelled iron saucepan, such as can be bought at any 
ironmonger’s, may be used; this may conveniently be heated 
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Fia. 44.—Experimental Dye-bath. 


by a gas boiling burner, such as can also be bought at an 
ironmonger’s or plumber’s for 2 

It is, however, advisable to ee means whereby several 
dyeing experiments can be made at one time and under 
precisely the same conditions, and this cannot be done by 
using the simple means noted above. 

To be able to make perfectly comparative dyeing experi- 
tients it is best to use porcelain dye-pots—these may be 
bought from most dealers in chemical apparatus—and to heat 
them in a water-bath arrangement. 

The simplest arrangement is sketched in Fig. 44; it 
consists of a copper bath measuring 15 inches long by 10% 
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inches broad and 64 inches deep—this is covered by a lid 
in which are six apertures to take the porcelain dye-baths. 
The bath is heated by two round gas boiling burners of the 
type already referred to. 

The copper bath is filled with water, which, on being 
heated to the boil by the gas burners, heats up the dye 
liquids in the dye-pots. The temperature in the dye-pots 
under such conditions can never reach the boiling point; 
where it is desirable, as in some cases of wool mordanting 
and dyeing, that it should boil, there should be added 
to the water in the copper bath a quantity of calcium 
chloride, which forms a solution that has a much higher 
boiling point than that of water, and so the dye liquors 
in the dye-pots may be heated up to the boil. 

An objection might be raised that with such an apparatus 
the temperature in every part of the bath may not be 
uniform, and so the temperature of the dye-liquors in the 
pots may vary also, and differences of temperature often 
have a considerable influence on the shade of the colour 
which is being dyed. This is a minor objection, which is 
more academic in its origin than of practical importance. To 
obviate this Mr. William Marshall of the Rochdale Technical 
School has devised a circular form of dye-bath, in which the 
temperature in every part can be kept quite uniform. 

The dyeing laboratories of technical schools and colleges 
are generally provided with a more elaborate set of dyeing 
appliances. These, in the latest constructed, consist of a 
copper bath supported on a hollow pair of trunnions, that 
the bath can be turned over if needed. Into the bath are 
firmly fixed three earthenware or porcelain dye-pots ; steam 
for heating can be sent through the trunnions. After the 
dyeing tests have been ‘made the apparatus can be turned 
over, and the contents of the dye-pots emptied into a sink 
which is provided for the purpose. 
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Many other pieces of apparatus have been devised and 
made for the purpose of carrying on dyeing experiments 
on the small scale, but it will not be needful to describe 
these in detail. After all no more efficient apparatus can 
be desired than that described above. 

Dyeing experiments can be made with either yarns or 
pieces of cloth—swatches, as they are commonly called—a 
very convenient size is a small skein of yarn or a piece 
of cloth having a weight of 5 grams. These test skeins 
or pieces ought to be well washed in hot water before 
use, so that they are clean and free from any size or 
grease. A little soda or soap will facilitate the cleansing 
process. 

In carrying out a dyeing test the dye-pot should be filled 
with the water required, using as little as can be consistent 
with the dye swatch being handled comfortably therein, 
then there is added the required mordants, chemicals, dyes, 
etc., according to the character of the work which is being 
done. 

Of such chemicals as soda, caustic soda, sodium sul- 
phate (Glauber’s salt), tartar, bichromate of potash, it will 
be found convenient to prepare stock solutions of known 
strength, say 50 grams per litre, and then by means of 
a pipette any required quantity can be conveniently added. 
The same plan might be followed in the case of dyes which 
are constantly in use, in this case, 5 grams per litre will 
be found strong enough. 

Supposing it is desired to make a test of a sample of 
direct red, using the following proportions: 2 per cent. dye- 
stuff, 3 per cent. soda, 15 per cent. Glauber’s salt, and the 
weight of the swatch which is being used is 5 grams. The 
following calculations are to be made to give the quantities 
of the ingredients required. 
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For the dye-stuff :— 
5 (weight of swatch) multiplied by 2 (per cent. of dye) 
and divided by 100 equals— 


»x 2 
S(T | ERE Ol ae dye. 
For the soda we have similarly : 
finer = 0'15 gram soda. 


For the Glauber’s salt :— 


5.15 
LOO 


I 


0:75 gram Glauber’s salt. 


These quantities may be weighed out and added to the 
dye-bath, or if solutions are kept, a calculation can be made 
as to the number of cubic centimetres which contain the 
above quantities, and these measured out and added to the 
dye-bath. 

When all is ready, the bath is heated up, the swatch 
entered, and the work of the test entered upon. 

Students are recommended to make experiments on such 
points as :— 


The shades obtained by using various proportions of dye-_ 


stutts. 


The influence of various assistants—common salt, soda, - 


Glauber’s salt, borax, phosphate of soda—in the bath. 

The influence of varying proportions of mordants on the 
shade of dyeing. 

The value of various assistants, tartar, oxalic acid, lactic 
acid, sulphuric acid, on the fixation of mordants. 

The relative value of different tannin matters, etc. 

FKach dyer should make himself a pattern-book into which 


he should enter his tests, with full particulars as to how they 


have been produced at the side. 


It is important that a dyer should be able to make 


es a 
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comparative dye tests to ascertain the relative strength of 
any two, or more samples of dyes which may be sent to 
him. This is not difficult, but requires considerable care in 
carrying out the various operations involved. 

Of each of the samples of dyes 0°5 gram should be 
weighed out and dissolved in 100 c¢.c. of water, care being 
taken that every portion of the dye is dissolved before any 
of the solution is used in making up the dye-vats. Care 
should also be taken that.the skeins of yarn or swatches of 
cloth are exactly equal in weight ; that the same volume of 
water is placed in each of the dye-pots; that the same amount 
of sulphate of soda or other dye assistants are added ; that the 
quantities of dye-stuff and solutions used are equal; in fact, 
that in all respects the conditions of dyeing are exactly the 
same, such, in fact, being the vital conditions in making 
comparative dye tests of the actual dyeing strength of 
several samples of dyes. 

After the swatches have been dyed they are rinsed and 
then dried, when the depth of shade dyed on them may be 
compared one with another. To prevent any mistakes, it is 
well to mark the swatches with one, two, three or more cuts 
as may be required. 

' It is easier to ascertain if two dyes are different in 
strength of colour than to ascertain the relative difference 
between them. There are two plans available for this pur- 
pose—one 1s a dyeing test, the other is a colorimetric test 
made with the solutions of the dyes. 

Dyeing Test.—This method of ascertaining the relative 
value of two dyes as regards strength of colour is carried out 
as follows: A preliminary test will show which is stronger 
than the other. Then there is prepared a series of dye-vats 
—one contains a swatch with the deepest of the two dyes, 
which is taken as the standard; the others, swatches with 
the other dye, but containing 2, 5 and 10 per cent. more dye- 
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stuff, and all these swatches are dyed together, and after drying 
a comparison can be made between them and the standard 
swatch and a judgment formed as to the relative strength of 
the two dyes. A little experience will soon enable the dyer to 
form a correct judgment of the difference in strength between 
two samples of dye-stuff. 

Colorimetric Test.—This is based on the principle that the 
colour of a solution of dye-stuff will be proportionate to its 
strength. ‘I'wo white glass tubes equal in diameter are 
taken. Solutions of the dye-stuff, 0°5 gram in 100 ce. of 
water, are prepared, care being taken that the solution is 
complete. Of one of these solutions 5 c.c. is taken and 
placed in one of the glass tubes, and 5 c.c. of the other 
solution is placed in the other glass tube. Of water 25 c.c. 
is now added to each tube, and then the colour of the diluted 
liquids is compared by looking through them in a good light. 
That sample which gives the deeper solution is the stronger 
in colouring power, By diluting the stronger solution with 
water until it 1s of the same depth of colour as the weaker, 
it may be assumed that the depth of the columns of liquid in 
the two tubes is in proportion to the relative strength of the 
two samples. Thus, if in one tube there are 30 c. of liquid 
and in the other 25 c., then the relative strength is as 30 
to 25; and if the first is taken as the standard at 100, 
a proportion sum gives 
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that is, the weaker sample has only 83°3 per cent. of the 
strength of the stronger sample. 
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COMPILED BY MISS GRACE 
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Acetate liquor, 190, 193. 
— of alumina, 170. 

— of chrome, 180. 

— of lead, 159. 


Acetic acid, 174, 180, 184, 227, 231. 


Acid dyes, 83, 159. 

— dye-stuffs, topping with, 228. 
— green, 84, 221, 229, 234. 
magenta, 84, 220. 

violet, 229. 

ee 6 DLZLL 218. 

— yellow, 220. 

Acids, action of, on cellulose, 9. 
Acridine orange N O, 231, 232. 


Affinity of dye-stuff for fibre, 109. 


Albumens, 4. 

Algarobilla, 147, 148. 

Alizarine, 18, 156, 157, 169, 180, 
259. 

blue, 173, 174. 

— paste, 174. 

dyed goods, test of, 258. 

dyes, 84. 

oil, 170. 

orange, 173, 174. 

— pink, 172. 

purple, 172. 

red, 171, 248. 

violet, 172. 

yellow N, 180. 

Alkali blue B, 233. 

— — 3B, 233. 

— — 6B, 217, 232, 233, 238. 

_ yellow R, 209, 

Alkalies, action of, on cotton, 6. 

Alkaline blue, 211, 214, 215, 216. 

— copper solution, 196. 
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Alpha-naphthol, 130, 132, 133, 186, 
187, 188. 

Alpha-naphthylamine, 
187, 188. 


182, 185, 


|\— claret, 197. 


Alum, 159, 164, 165, 166, 167. 
Alumina, 157. 

— acetate, 179. 

— mordants, 259. 

Amidazol blacks, 79, 121, 179. 
black G, 124, 126. 

brown, 121. 

eachou, 127. 

eutch, 126. 

drab, 127. 

ereen B, 127. 
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olive, 121. 
Amidoazobenzene, 185, 187, 188. 
Amido-azo bodies, 183. 

— compounds, 182. 
Amidoazotoluol, 198. 

— garnet, 198. 

Amido bases, diazotisation of, 182. 
— groups, 130. 
Amido-diphenylamine, 183. 
Amido-phenylamine, 133. 
Amines, 181. 

Ammonia, 174, 180. 
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Ammoniacal copper, 21. 
Ammonium chloride, 180, 207. 
Amyloid, 12. 

Aniline, 13, 182, 184, 185, 186, 188.. 
— black, 79, 205, 234, 

— grey B, 229, 231, Joe. 

— hydrochloride, 181. 

— oil, 206, 207. 
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Anisidine, 183. 
Anthracene brown, 174. 
Anthrapurpurine, 171. 
Antimony fluoride, 147. 
— oxalateg 147. 

Appretur der Gewebe, 252. 
Archil substitute N, 999, 
Artificial silk, 15. 
Atlas red R, 102. 
Auramine, 18, 147, 
—- G, 154. 

— II, 151, 152, 153, 230, 231, 232. 
Auroline, 209. 

Automatic yarn-dryer, 253. 
Azine green, T O, 231. 

Azo-acid dyes, 210, 

— yellow, 211. 

Azo blue, 85, 211. 

— —'2R, 228 

— compounds, 182. 

— dyes, 18, 129, 159, 181. 

— mauve, 100, 210. 

— — AM, 99, 106. 

— orseille B B, 229. 

red A, 211, 214, 215, 216, 217, 
223, 229. 

rubine A, 229. 

— scarlet, 84. 

violet, 100. 

Azophor orange M N, 195. 

— red P N, 139, 141, 193, 195. 


153. 
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Barlow kiers, 30, 32. 

Barwood, 18, 156, 178. 

Basic dyes, 83. 

— — topping with, 145. 

— dye-stuffs, topping with, 228. 
Bast fibre, 2. 

Bayer developer, 133. 


Beaumont’s cop-dyeing machine, 


67. 
Beige, 167. 
Benzo azurine, 101, 107, 112. 
—- — G, 93, 101, 146, 201. 
— — 3G, 211 


— black blue, 164. 
— blue, 227. 

— =< 3, B, 94. 

-- ~ black G, 210. 
— — RW, 115. 
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Benzo brown, 92. 
org 100 FOS. 
— — N B, 100, 103. 
— — N BX, 101. 
— chrome black blue B, 96, 118. 
—~ — brown G, 118. 
—- 5 G, 118. 
— — — R, 118. 
— — — 2R, 117. 
— dyes, 18, 85, 208, 225. 
— fast grey, 102. 
— — scarlet 4 BS, 107. 
— green, B B, 93. 
— — G, 92, 145. 
Benzo-nitrol black B, 142. 
— brown G, 144. 
— dark brown N, 144. 
— developer, 141. 
dyes, 139. 
Benzo olive, 92. 
— orange R, 87, 92. 
— purpurine, 85, 101, 107. 
— — B, 100, 210. 
4 B, 87, 89, 210, 217. 
6 B, 146. 
— 10 B, 210, 217. 
Beta- naphthol, 130, 131, 132, 184, 
186, 187, 188, 189, 191, 196, 235. 
Beta-naphthylamine, 182, 185, 187, 
188. 
— red, 196. 
Bichromate of potash, 164, 165, 
166, 167, 177, 179, 181. 
— of soda, 206. 
Biebrich orange, 128. 
— scarlet, 128. 
Birch’s sewing machine, 25, 

— washing machine, 36. 
Bismarck brown, 146, 147, 153, 
165, 166, 167, 229, 230, 232. 

— — FF, 231. 

Bisulphate of soda, 221, 222, 223. 

Black, 104, 120, 121, 122, 123, 124, 
187, 138, 139, 142, 144, 166, 214, 

215, 217. 

— and blue shot, 222, 223. 

and crimson shot dyes, 237. 

and green blue shot, 222. 

and pink shot, 223. 

and yellow shot, 223. 

blue, 116. 

brown, 102, 103, 118, 136, 138. 

— dyeing of, 234. 

— iron liquor, 165. 
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Bleaching of cotton, 24. 

— of fine fabrics, 42. 

— of yarn, 43. 

Blue, 96, 97, 
136, 145, 146, 155. 

and gold shot dyes, 237. 

and gold yellow shot, 222. 

and orange shot, 224. 

black, 136, 
216, 219. 

developer A, 130. 

— AN, 184. 

green, 114. 

grey, 105. 

Bluestone, 164, 165, 166, 178. 
Bluish claret red, 187. 

— rose, 153. 

Borax, 86, 180, 221. 

Brazil wood, 84, 156, 178, 179. 

Bridson’s washing machine, 36. 
Bright blue, 95, 97, 
215, 217, 230. 

crimson, 232. 

grass green, 93. 

green, 146, 151. 

grey, 106. 

navy, 115, 116. 

olive yellow, -232. 

orange, 92. 

pea green, 94. 

pink, 90. 

red, 87, 145. 

i lilac, 99. 

rose, 230. 

scarlet, 89, 130, 186. 
sea green, 151.” 
straw, 90. 

violet, 231. 

— walnut, 143. 

yellow, 90, 143, 154, 
215, 229. 

Brilliant azurine B, 146. 

5 G, 97, 211. 

cochineal 4 R, 222. 

Congo R, 210. 

croceine, 229. 

— 3B, 237. 

— green, 145, 146, 147, 151, 154, | 

Se j2a0vaoL 232, 233. 

milling green B, 211. 

orange, 92. 

— G, 103, 218, 232. 

orseille C, 229, 

purpurine, 87. 


98, 115, 125, 126, 130, 


137, 138, 139, 154, 


98, 145, 151, 


213, 214, 
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Brilliant purpurine R, 210 

— red, 88. 

rhoduline red B, 151. 

scarlet, 211, 229. 
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violet, 231. 

yellow, 230. 

Bronze green, 114, 217. 

—- grey, LO6. 

Brown, 101, 103, 117, 126, 127, 128, 
130, 144, 164, 174, 180, 218, 232. 

—— and blue shot dyes, 299, 238. 

— and violet shot, 223. 

— drab, 100. 

Brow nish orange, 186. 

Buff brown, 102, 118, 126, 135. 

yellow, 91. 
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Cachou de laval, 100, 121. 
Camwood, 156, 178. 

Capri blue, 230. 

— green, 229. 

== (2..G, 231; 

Carbonate of soda, 168, 209, 
— of soda lye, 168. 
Carbonising of woollen goods, 12. 
Catechu, 187. 

— brown, 112. 

— — F.K, 117. 

— — GK, 117. 

Caustic soda, 180. 

— —- liquor, 189. 

— — lye, 196. 

Cellulose, 5, 6. 


1. di-nitrate, 14, 15. 
|'— hexa-nitrate, 14. 


— penta-nitrate, 14. 
— tetra-nitrate, 14. 
Ceruleine, 180. 
Chalk, 180, 181. 


Chardonnet’s process for making 


silk, 15. 
Chemical reagents, action of, 257. 


/Chemicing of cotton, 36. 
‘Chemistry of cotton fibre, 1. 


Chestnut, 100, 104, 118, 142, 219. 

Chicago blue, 112, 227. 
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— — 6 B, 95, 97, 114, 116, 146, 
210, 217, 232, 233. 

— — R, 210. 
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Chicago blue G, 210. 

— — 4R, 99, 100. 

— — RW, 114, 115, 119. 

— dyes, 85. 

Chloramine yellow, 209. 

Chloride of copper, 180. 

— of lime, 37. 

— of soda, 207. 

Chlorophenine orange R, 91. 

Chocolate brown, 102, 148, 155, 
172. 

Chromanil black R F, 120. 

— — 4RF, 119. 

— brown 2 G, 119. 

Chrome, 157. 

Chrome-logwood black, 177. 

Chrome mordants, 259, 

Chromic acid, 17. 

Chromine G, 209. 

Chromium chloride, 173. 

— fluoride, 112. 

— mordant, 173. 

Chrysamine, 85, 92, 101, 210. 

— G, 91, 93, 113, 114, 146. 

— RK, 92. 

Chrysoidine, 
232, 233. 

— R, 232. 

Chrysophenine, 90, 100, 210, 217, 
233 


147, 151, 164, 221, 


— G, 114, 119, 232. 

Ciliary fibres, 1. 

Claret, 89, 146. 

— red, 174. 

Clayton yellow, 210. 

Cloth-dyeing machine, 76. 

Cloth scarlet, 160. 

— -washing machine, illustration 
of, 245, 246, 247. 

Cochineal, 156, 259. 

Coffee brown, 165. 

Collodion, 15. 

Colorimetric test for relative 
value of dyes, 268. 

Colouring matter, 3. 

— principle of dye-stuff, 156. 

Colour lake, 18. 

— lakes, 156. 

Columbia black B, 210, 232. 

— — F B, 103, 104, 210, 218. 

— — F BB, 105. 

— — R, 282, 233. 

— blue G, 224. 

— green, 101, 146. 
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Columbia orange R, 91, 103, 104. 

— red §, 211. if 

— yellow, 91, 115, 209. 

Comparative dye testing, 262. 

Condensed water, 227. 

Congo blue 2 B, 95. 

— brown, 210. 

— G, 210, 217, 218. 

Corinth, 2382. 

— — B, 99, 209, 211. 

— G, 89, 211, 217, 224. 

dyes, 18, 85, 208, 225. 

— orange G, 210. 

— R, 92, 210. 

R, 210. 

red, 85, 107, 128. 

rubine, 89. 

Continuous dyeing machine, 79. 

Cop dyeing, 64. 

Cop-dyeing machine, Beaumont’s, 

67. 

— — Graemiger, 65, 66. 

— — Mommer’s, 69. 

|'— — Young «& Crippin, 68. 

Copper acetate, 177. 

— logwood black, 17 

— nitrate, 177. 

— soda solution, 180. 

— sulphate, 112, 164, 166,177,181. ~ 

Copperas, 147, 164, 165, 166, 167, 
172, 175, 178, 181, 200. 

Cornflower blue, 218, 233. 

Corron’s hank - dyeing machine, 
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Cotton bleaching, 25. 

—— brown A, 231. 

91, 100, 101, 103, 106, 132, 
137, 138, 144, 228. 

dyeing, 18. 

fibre, 2. 

—- illustration of, 5. 

impurities of, 3. 

— structure of, 4. 

structure and chemistry of, 
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fibres, composition of, 5. 

— production of colour direct 
on 181. 

scouring, 28. 

Cotton-silk fabries, dyeing of, 225. 

Cotton wax, 3. 

— yellow, 100, 210, 

Coupling process, 139. 

Cream, 91. 
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Cresyl blue, 229. 

— fast violet 2 R N, 232. 

— violet, 229. 

Crimson, 130, 
219, 230. 

— red, 88, 130. 

Croceine ‘A Z, 223. 

— orange, 128, 211. 

— scarlet, 128, 160. 

Cross-dye black, 79, 107, 121. 

— — B, 123. 

— — 2B, 120. 

— drab, 93, 121, 126. 

Cross dyeing, 220. 

Curcumeine, extra, 211, 218, 224. 

Curcumine, 209, 217. 

— §, 103, 104, 223. 

Curcuphenine, 90. 


135, 


151, 155, 217, 


Cutch, 147, 156, 164, 165, 166, 167, 


178, 181, 186. 
Cuticle fibres, 1. 
Cyanole extra, 221, 222, 

231, 232, 233, 237. 


D. 
Damages in bleached goods, 50. 


Dark blue, 95, 96, 97, 98, 
136, 139, 142, 153, 154 


223, 229, 


115, 116, 


’ 


155, 215, 216, 217, 218, 219. 


— and green shot dyes, 237. 

— and olive shot dyes, 238. 

bronze, 115. 

brown, 180, 214, 216, 217, 218 
219, 230, 231. 

— and blue shot, 222. 

— olive, 165, 166. 

chestnut, 104. 

— brown, 101, 1038, 117, 119. 

- cream, 231. 

crimson, 136, 231, 

drab, 102, 126, 233. 
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green, 93, 94, 113, 115, 127, 142, 


144, 146, 151, 153, 214, 217, 219, 


230. 
grey, 
232. 
lilac, 146. 
maroon, 89, 135. 
navy, 95, 97, 98, 115, 126, 137. 
Olive, 92, 127, 164. 
— brown, 118. 
orange, 91. 
plum, 87, 99, 116, 138, 166. 
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Dark red, 88, 113. 
Russian green, 232. 
sage, 127, 216. 

scarlet, 153, 155. 

sea green, 94, 214, 232. 
Slate, 106, 214. 

stone, 214. 

turquoise blue, 116. 
violet, 156. 

walnut, 216. 

— brown, 103. 

— yellow, 90. 

“ Dead” cotton fibres, 4. 
Deep black, 104, 

—. blue, 97, 126, 

— brown, 104, 118, 231. 
chestnut brown, 102, 136. 
crimson, 89, 239. 
green, 94. 

leaf green, 233. 

olive brown, 180. 
orange, 92, 135, 214, 230. 
— yellow, 230. 

pink, 88. 


|— rose, 230, 233. 


Delahunty’s dyeing machine, 57, 
58. 

Delta purpurine, 107. 

— — 5B, 210. 

Developing, 131. 

— machine for paranitroaniline 

red, 194. 

Diamine azo blue, 2 

— — — R, 145. 

— — — 2R, 287, 238. 

— — RR, 186, 137. 

black B, 227, 232. 

— BH, 104, 106, 118, 136, 137, 
138, 210, 215, 216, 237. 

— BO, 92, 100, 189, 210. 

— H W, 92, 93, 94, 95, 97, 102, 
103, 104, 130, 182, 209, 
214, 215, 228, 230, 231, 233. 

— R O, 87, 92, 93, 95, 100, 101, 
104, 106, 138, 139, 146, 210, 
228. 

blue, 112, 132. 

— 2B, 210. 

&°B, 92; 98.210) 237, 

B B, 227. 

— BG, 96, 210, 228. 

B X, 102, 209; 210, 228. 

C B, 228. 

G, 209. 


B, 233. 
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Diamine blue 3 R, 
116, 117, 119, 210, 228. 
— R W, 95, 98. 113, 114, 117, 
120, 209, 210, 228, 230. 
— black E, 97, 210, 228. 
— — R, 102. 
Bordeaux, 87. 
— B, 89, 210, 215, 216, 228. 
— §, 210, 228, 231, 233. 
brilliant blue G, 96, 99, 
145, 210, 215, 216, 223, 227. 
bronze G, 91, 93, 100, 106, 
115, 118, 139, 144, 210, 214, 
231, 232, 233. 
brown, 112, 132. 
— B, 209, 228. 
G, 104, 119, 209, 210. 
3 G, 209, 228, 230. 
M, 90, 95, 102, 104, 118, 
138, 216, 217, 228, 
209, 217, 231, 233. 
210. 
V, 92, 98, 138, 143, 144, 
228, 233. 
— Y, 92. 
catec hine B, 101, 102, 103, 
117, 210, 216. 
— G, 89, 94, 101, 102, 103, 113, 
117, 209, 210. 
colours, 227. 
cutch, 130, 132, 136, 137, 138. 
dark blue B, 114, 116, 118, 120, 
209, 210, 216, 217, 228, 231, 
233. 
— green N, 93. 
deep black Cr, 96. 
— — RB, 104. 
dyes, 18, 85, 208, 225. 
fast red, F, 87, 89, 90, 113, 118, 
209, 228, 230. 
— yellow A, 90, 92, 114, 115, 
116, 136, 137, 148, 144, 210, 
213, 223, 227, 232, 233, 235, 
237, 238. 
— — B, 89, 91, 92, 94, 97, 98, 
113, 114, 117, 118, 119, 120, 
138, 209, 214, 215, 216, 223, 
228, 231, 232. 
— — R, 96. 
gold, 100, 210, 213, 228, 230, 231, 
232. 
green B, 93, 97, 115, 146, 209, 
214, 228, 230, 235. 
— G, 94, 209, 210, 228. 
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95, 100, 115, | Diamine grey G, 106, 143, 228, 232, 


- ate black, 139. 


Diamineral blue R, 95, 116, 227, 


— — Cr, 105, 118, 120, 121. 

ad - aed“) 0. 144, 

—— K B. 105, 120. 

new blue R, 98, 116, 120, 210. 

nitrazol black B, 143, 144. 

— brown B, 148, 210. 

— =:G, 145, 910. 

— — RD, 148. 

— dye, 139. 

orange, 152. 

— B, 89, 92, 114, 117, 118, 119, 
120, 209, 215, 216, 217, 228, 
230. 

D, 210, 

— DC, 223, 227, 231, 233, 237, 
238. 

F, 209. 

G, 91, 102, 210, 214, 215, 221, 
222, 231. 

— GD, 104, 

— GG, 227, 

red, 107. 

— B, 210. 

~- 4B, 209, 

5 B, 88, 89, 
228. 

6 B, 209, 

10 B, 88, 89, 146, 209, 230. 
- N, 87. 

ious N O, 210. 

rose, 22, 

— B D, 88, 209, 

233. 
— GD, 99. 
scarlet, 107. 
— B, 91, 106, 210, 215, 228. 
— 3 B, 88, 210, 228. 
-_— se S, 230. 
S, 228. 

sky blue, 94, 97, 98, 145, 210, 
215, 229, 237, 238, 

oe O4, 96, 98, 114, 115, 
210, 229. 223, 297, 239. 

steel blue L, 96, 210, 214, 222, 
228. 

violet N, 87, 99, 100, 145, 146, 

210, 223, 228, 231, 238. 

yellow, 92, 

yellow N, 90, 92, 93, 100, 113, 
228, 230. 
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103, 209, 215, 


215, 228, 230, 
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Diaminogene, 234, 235. 

— B, 188, 228, 234, 235. 

— blue B B, 136, 138. 

— extra, 143, 228, 234, 235. 
Dianil black © R, 97, 119, 142. 
— — N, 118, 120, 121. 

blue B, 94, 97, 98, 116, 142. 
a G08, 113: 

— 2R, 94. 

— 4K, 99, 116. 

brown B D, 119, 142. 


— — GO, 142. 

poe ta. 0103, (118.5119, 149. 
143. 

— — R, 102, 103, 118, 119, 142. 

— — T, 102. 

— claret B, 89, 99, 145. 

—_ — G, 89. 

— dark blue R, 94, 95, 97, 116, 
142, 143. 

— — — SR, 97, 142. 

— — brown, 103. 


olive, 93. 


orange G, 89, 92. 

— 2R, 92. 

red 4 B, 89, 145. 

scarlet G, 145. 

yellow, 94. 

— G, 91, 98. 

— 3G, 91, 94, 113. 

By 94, 113. 
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Dianisidine blue, 197. 
Diazo-benzene chloride, 181. 
Diazo black, 132, 139. 

— blue, 132. 

— brown, 130, 139. 

— compounds. 181. 

— liquor, 190. 
Diazotisation, 129. 

— of amido bases, 182. 
Diazotised paranitroaniline, 140. 
Dictionary of Coal-tar Colours, 259. 
Dinitroso-resorcine, 179. 
Dipheny! brown B N, 103. 
Direct deep black E extra, 104. 
Direct dyeing, 85. 

— dyes, 83. 

— — fastness of, 106. 

— fast brown B, 144. 
indigo blue, 98. 

— orange R, 210. 

red, test of, 265. 
triamine black G X, 104. 
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Direct yellow G, 90, 106, 210. 

Divi- divi, 147, 148, 239), 

Drab, 93, 165, 216, 218, G19 231; 

Drying cylinders, 255. 

2 dyed goods, 249. 

Dull lilae, 99), 

— violet, 100. 

Dye- beck, ive 

Dye- house washing machine, 244, 
246. 

Dyeing apparatus, 263. 

— of basic dyes, 149. 

— machinery, 53, 57. 

— on metallic mordants, 156. 

— test for relative value of dyes, 
267. 

Dye-jigger, 72, 73. 

Dyers’ bleach, 24. 

Dye-tank, illustration of, 54. 

Dye-tub, illustration of, 54. 

Dye-vat, section of, 56. 
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Eboli blue B, 231. 

— green T, 230. 

Emerald tint, 154. 

Kosine, 84, 229. 

Kosines, dyeing with, 158, 159. 
Erie blue B X, 97. 

2 G, 210. 

Erika B, 87. 

— BN, 99, 100, 210, 224. 
Erythrosine, 229. 

— B, 238. 

Erythrosines, 160. 
Experimental dye-bath, 263. 
— dyeing, 262. 
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Farmer’s washing machine, 36. 
Fast acid green, 229. 

— — — BN, 222. 

— blue developer A D, 133. 

— brown, 164. 

— neutral violet B, 154. 

— yellow §, 223, 237, 238. 
Fastness of colours, 260. 

— of colours to light and air, 260 
—— of colours to rubbing, 261. 
— of colours to washing, 261. 
— of direct dyes, 106. 

Fatty acids, 3. 


276 


Fawn, 165. 

— brown, 167. 

— drab, 100, 216. 

Fiery yellowish red, 186. 

First green liquor, 168. 

Fixation, 149. 

— with couplers, 139. 

— — developers, 128. 

— — metallic salts, 112. 

Flavo-purpurine, 171. 

Formy! blue B, 211. 

— violet, 84, 229, 233. 

— — 6B, 211, 

— — 10B, 211. 

— — 8 4B, 211, 214, 216, 216, 229. 
231, 237, 238. 

Full blue, 43, 97. 

— yellow orange, 186. 

Furnival’s Square beater, 36. 

Fustic, 156, 157, 166, 178, 259. 

— extract, 164, 165, 166, 167, 175, 
176, 181. 


G. 


Gallipoli oil, 168. 

Galls, 147, 148. 

Gambier, 147. 

Glauber’s salt, 83, 108, 111, 209, 
214, 215, 221, 222, 223, 225, 231, 
234, 237. 

Glycerine, 180. 

Gold and green shot dyes, 221. 

— brown, 100, 101, 102, 103, 138, 

142, 143, 153, 216, 230. 

— and blue shot, 222. 

drab, 232. 

orange, 214. 

yellow, 91, 113, 130, 142, 230. 

Good yellow, 213. 

Graemiger cop-dyeing machine, 
65, 66. 

Grass green, 93. 

Green, 92, 93, 94, 114, 130, 143, 

145, 151, 180, 215. 

and buff shot, 223. 

and claret shot, 222. 

and pink shot dyes, 238. 

and orange shot, 224. 

and red shot, 223, 224. 

blue, 98. 

grey, 106, 120. 

olive, 92. 

yellow, 91. 


INDEX, 


Greening operation, 168. 
Grey, 106, 120, 153, 219. 
— and orange shot, 223. 
— blue, 96. 

— lilac, 99, 153. 

— slate, 166. 

-- sour operation, 32. 
Grothe, 252. 

Ground fustic, 166. 
Guinea green B, 211, 218, 224. 
— violet: B, 224. 

—- — 4B, 211, 218. 
Gum tragacanth, 192. 
Gun cotton, 13. 


H. 


Half-silk fabrics, dyeing of, 225. 

Hand dyeing, 53. 

Hank bleaching, 45. 

Hank-dyeing machine, Corron’s, 
63. 

— — Klauder-Weldon’s, 61, 62. 

Hank-wringing machines, 241. 

Havanna brown, 166. 

Hawking machine, Holliday’s, 78. 

Hawthorne’s washing machine, 

36, 

Heliotrope, 99, 233. 

— BB, 90, 146. 

— 2 B, 99, 233. 

Hessian brown 2 M, 98. 

— — 2BN, 100, 231. 

— grey 8, 231. 

— purple N, 230. 

—- violet, 211. 

Hoffman violet, 152. 

Holliday, 182. 

Holliday’s hawking machine, 78. 

— yarn-dyeing machine, 60. 

Hurst’s Silk Dyeing, 225. 

Hydrocellulose, 12. 

Hydrochloric acid, 177, 183, 184, 
190. 

— — action of, 11. 

Hydro-extractors, 251, 252. 


| Hydrosulphite indigo vat, 204. 


I. 
Immedial black, 107, 121. 
— blacks, 79. 
— blue, 121. 
— — OC, 125. 


INDEX. 


Immedial bronze A, 128. 

— — B, 128. 

— brown, 121. 

Impregnation with dye-stuff solu- 
tion, 198. 


Indamine blue N, 154. 

Indazine, 229. 

Indian yellow Gorell 213s. 214 
216, 217, 222, 229, 231. 

— — R, 211, 213, 214, 229, 231, 232. 

Indigo, 18, 20, 198. 

_ blue, 152, 154, 

ee : 229, 233. 

— — SGN, 229. 

— carmine, 165. 

— dyed goods, test of, 258. 

— dyeing, 199. 

— dye-vat for cloth, 199. 

— extract, 84, 167. 

— white, 200. 

Indigotin, 198. 

Indophenol, 205. 

Induline, 229. 

Irisamine G, 152, 153. 

Iron, 157. 

— liquor, 172, 175, 176, 180. 

— mordants, 259. 

— stains, 50. 

— sulphate, 112. 


J. 


Janus black I, 219. 

— II, 219. 

— blue G, 155. 

— R, 155, 219. 

— brown B, 156, 219. 

— R, 219, 220. 

— claret red B, 156, 219. 
dark blue B, 219. 
dyes, 155, 218. 

green B, 155, 219, 220. 
grey B, 156. 

— BB, 219, 220. 

red B, 155, 219. 
yellow G, 219. 
— R, 156, 156, 
Jet black, 121, 
Jigger, 72. 
Jig-wince, 74,75. 


K. 


Katigen black, 121. 
— brown, 107, 121. 


219, 220. 
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Katigen dark brown, 128. 

— green, 121. 

— olive G, 127. 

Khaki, 180. 

— shades, 248. 

Kiers, 30. 

Klauder - Weldon hank - dyeing 
machine, 61, 62. 


L. 


Lanacy! blue B B, 211. 
— violet B, 211, 217. 
Leaf green, 94, 113, 114, 231. 
Lehner’s process for making silk, 
15. 
Lemon yellow, 91. 
Leuco, 198. 
Light blue, 115, 138. 
brown, 101, 103, 117. 
chestnut brown, 137. 
green, 114, 143. 
grey, 106. 
indigo blue, 96. 
plum, 99. 
sage brown, 118. 
seal brown, 102. 
—- slate, 106. 
Lilac, 98, 99. 
— red, 87. 
— rose, 235. 
Lima wood, 178, 179. 
Lime, 169, 202. 
— and copperas vat for indigo 
dyeing, 200. 
— boil for cotton, 28. 
— sour operation, 32. 
Logwood, 18, 84, 156, 157, 165, 167, 


234, 259. 

— black, 79, 174. 

— — dyeing on yarn in hanks, 
175. 


— decoction, 177 

— dyed goods, test of, 258. 
— extract, 164, 175, 176, 181. 
— greys, 178. 


Loose wool and cotton, washing 
of, 244. 
Lye boil operation, 34. 


M. 


Machinery for dyeing, 53, 57. 
Madder, 157. 
-— bleach, 24. 
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Magenta, 18, 147, 153, 229, 231, 
232, 233. 
Malachite green, 
229, 232. 
Mandarine G, 211, 217, 218, 224. 

Market bleach, 24, 38, 39, 

Maroon, 89, 138, 153, 215, 233. 

Mather & Platt’s s apparatus, 207. 

— — bleaching kier, 30, 31. 

— — machine, 246. 

— — washing machine, 36. 

— — yarn-bleaching kier, 49, 

Mercerisation of cotton, 8. 

Mercerised cotton fibres, 
trations of, 7, 9. 

Mercer, John, 8, 21. 

Metallic mordants, 156. 

Metanitroaniline, 185, 
188. 

— orange, 195. 

Metaphenylene blue, 229. 

— — B, 154, 233. 

Methylene blue, 17. 

—. — BB, 153. 

— — 2? B, 158. 

— — N, 232. 

— grey B 163; 

Methylindone B, 229, 231. 

— RR, 229. 

Methyl! violet, 18, 229. 

B, 146, 151, 231. 

— — 2B, 146. 

R, 146. 

— — dR, 146. 
SAR 16 

Ngee brown, 227. 

— — 2B, 238. 

— — 3 ey O, 230. 

— — M, 108, 230, 232. 

— dyes, 18.. 

— golden yellow 8G, 230, 281. 

— orange, 227. 

— — G, 91. 

— — 4R, 91, 102. 

— — RO, 282. 

— — 3R 0, 231. 

— — 4RO, 218, 224. 

— — 5K O, 2380, 238. 

— yellow, 227. 

— — G, 230. 

Milk of lime, 28, 175 

Milling orange, 229, 

— yellow, 229, 

Mimosa, 209. — 


146, 152, 153, 


illus- 


186, 187, 


“INDEX. 


Mixed cotton and wool fabrics, 
dyeing of, 208. 

Mommer’s cop- dyeing machine, 
69. 

Mordant dyes, 84. 

Mordants, 156. 

— detection of, 259. 

Moss brown, 1438, 232. 

Muslin bleaching, 41. 

Myrabolam, 147, 148, 239. 

— extract, 175, 176. 


N. 


Naphthol, 184. 

— -azo-benzene, 181. 
— black, 128. 

— — B, 223. 

— — 3B, 222. 


— blue black, 211, 214, 215, 216, 


217, 222, 234. 
—- — G, 211, 222. 
eo: Arte 
— colours, 182. 
— JD, 192. 
—- X, 192. 
— yellow 8, 229, 238, 278. 
Naphthylamine, 18, 132, 183, 184. 
— black, 235. 
— — 4B, 211. 
— — 6B, 211, 217. 
— — JP, 211. 
— ether, 130. 
Naphtindone B B, 153. 
Navy, 97, 98, 154. 
— blue, 96, 214, 216, 217. 
Neutral grey, 182. 
— — G, 99, 106. 
— violet, 229. 
New blue D, 229. 
— methylene blue, 234, 235. 
— — — GG, 238 
— — — M, 232. 
— — — N, 126, 145, 1645229 3555 
233. 
— — — N X, 154. 
— — — R, 153, 154, 233. 
— — — 38R, 145, 153. 
— — grey B, 153. 
— — — G, 154. 
— phosphine G, 153, 154, 229, 239. 
— Victoria blue B, 146, 151, 152, 
Nigraniline, 206. 
Nigrosine, 229. 


INDEX. 


Nitrate of copper, 177. 

— of iron, 166, 175. 

Nitrazol C, 139, 141, 193. 

Nitric acid, action of, on cotton, 
12. 

Nitrite of soda, 183. 

Nitro-aniline, 183. 

Nitro-benzene, 13. 

Nitro-naphthalene, 153. 

Nitro-para-toluidine, 185, 187, 188. 

Nitrosamine, 193. 

— red; 195. 

Nitroso-resorcine, 18. 

Nitrous acid, 184. 

Nut brown, 103, 118, 119, 218, 219. 


0. 


Oak bark, 147. 

Obermaier machine, 57, 

Oil stains, 50. 

Old gold, 90, 232. 

Olive, 92, 93, 127, 143, 164. 

— and blue shot dyes, 288. 

— brown, 143, 154. 

— green, 114, 142, 144, 153. 

— oil, 170. 

— yellow, 91. 

Orange, 84, 91, 113, 130, 137, 151, 
153, 154, 155, 215, 217. 

and blue shot, 224, 238. 

and violet shot, 223, 238. 

brown, 102. 

E N Z, 211, 214, 217, 

extra, 211, 223, 232. 

G G, 221, 222, 231, 232, 233, 238. 

eA, 218. 

— yellow, 143, 186. 

Orthoamidoazotoluol, 

188. 
Orthonitrotoluidine, 196. 
Oxidising agents, action of, on 
cotton, 16. 

Oxycellulose, 16. 

Oxydiamine black A, 97, 105, 209. 

—,.— BM, 209, 215, 216, 217. 

—- D, 209, 228, 233, 234. 

M, 209. 

NO1SO7. 

N R, 105. 

SO O O, 210, 228, 231, 233. 

orange G, 104, 209. 

— R, 92, 104, 143, 144, 209. 

red 8, 209. 


~ 


59. 


222. 


LbelaW CyB 
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Oxydiamine violet B, 99, 100, 210, 
214, 228, 230, 231, 233, 

— — G, 99, 100. 

— yellow G G, 94, 146, 209. 

Oxydianil yellow, 143. 

Oxymuriate of tin, 166. 

Oxyphenine, 91, 102, 209. 


1! 


Padding machine, 80, 81, 193, 221. 

Pale blue, 95, 97. 

brown, 102, 119, 122 
180. 

chamois, 166. 

chestnut, 143. 

drab, 233. 

fawn brown, 119, 130. 

— red, 89.' 

gold yellow, 213. 

green, 94, 151. 

- greenish grey, 120. 
leaf green, 113. 
lilac; 99. 

nut brown, 102. 

olive brown, 100. 

— green, 113. 

orange, 91, 92, 135. 

sage, 144. 

- — green, 217. 

salmon, 87. 

sea green, 127, 232. 

sky blue, 95. 

walnut brown, 104. 

Palm oil soap, 169. 

Paramine blue B, 96. 

== Diack S. 96, 

=, brown Celle 

— — G,-101. 

— indigo blue, 96. 

— navy blue R, 96. 

Paranitroaniline, 185, 
188, 190. 

brown, 196. 

red, 186, 188, 189. 
dyed cotton, 196. 
dye- tub, 191. 

on piece goods, 192. 

on yarn, 189. 

with azophor red P N, 195, 

— with nitrazol C, 195. 

Paratoluidine, 186, 187, 188. 

Parchment paper, 11. 

Paris violet, 152. 


, 128, 164, 


186, 187, 
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Patent blue, 84. 

Peach wood, 178. 

Peacock green, 214, 216. 

Pea green, 114, 233. 

Pectic acid, 3. 

Permanganate of potash, 17. 

Persian berries, 156, 178, 179. 

Phenetidine, 183. 

Phenol, 180. 132, 133, 181. 

Phenylene diamine, 130, 132, 134, 
235, 237. 

Phosphate of soda, 86, 90, 91, 168, 
170, 180, 225. 

Piece-dyeing machines, 71. 

Piece goods, drying of, 256. 

— — washing of, 244. 

— — wringing of, 241. 

Pink, 87, 88, 89, 152, 215. 

Plate singeing, 27. 

Plum, 99, 145, 146, 215. 

Pluto black B, 108, 144. 

Ponceau B, 164. 

— 3B B, 211, 217. 

Potash, 86. 

Primrose, 91, 154. 

Primuline, 130, 131, 132, 135, 136, 
138, 142, 143, 144, 209. 

Production of colour direct on 
cotton fibres, 181. 

Prussiate black, 207. 

Pure blue, 238. 

— soluble blue, 237. 

Purple brown, 100. 

Purpuramine, D H, 107. 

Pyrolignite of iron, 172. 

Pyroxyline, 13. 


Q. 


Quercitron, 156, 178, 179. 
— bark, 178. 

—- extract, 164, 165. 
Quicklime, 200. 


R. 


Rayer & Lincoln machine, 26. 

Read Holliday’s squeezing ma- 
chine, 241, 

Red, 136, 187. 

— brown, 100, 135. 

— chocolate, 119. 

— developer C, 192. 

— drab, 165. 


INDEX, 


Red lilac, 100. 

— liquor, 165, 166, 169, 170, 176. 
— orange, 91. 

— plum, 117, 214. 

— violet, 99, 116, 152, 155, 156. 
Reddish brown, 102. 

— puce, 187. 

Reseda, 93. 

— green, 167. 

Resin boil, 35. 

— soap liquor, 35. 

Resorcine, 130, 132, 133, 235. 
— green, 156. 

Rhodamine, 229, 231. 

— B, 153, 233. 

— G, 152. 

— 6G, 152. 

— §, 237. 


'Rhoduline violet, 151. 


Rocceleine, 211. 

Roller squeezing machines for 
yarn, 241. 

Rose azurine B, 87. 

— — G, 87, 90. 

— bengale, 229. 

lilac, 145, 151. 

pink, 87. 

red, 88, 89. 

Rosophenine, 5 B, 88. 

Russia green, 92, 113, 143, 153. 


S. 


Safranine, 18, 146, 1538, 221, 229, 
231, 233. 

— G, 146. 

— prima, 153. 

— §, 155. 

Sage, 214. 

— brown, 104, 119, 135, 144, 218. 

— green, 93, 180, 230. 

St. Dennis black, 121. 

Saline salts, quantity used, 108. 

Salmon, 89. 

Salt, 165. 

Satin fabrics, dyeing of, 225. 

Scarlet, 88, 89, 135, 145, 146, 152, 
153, 155, 215, 217, 230. 

— R, 220. 

Schaeffer’s acid, 134. 

Scouring cotton, 23. 

Sea green, 94, 151. 

Seal brown, 146. 

Seed hairs, 1. 


INDEX. 


Shot effects, 220. 

— — on satin, dyeing of, 235. 

— — with black cotton warp, 236. 

Silver grey, 106. 

Singeing of cotton, 27. 

-— wash of cotton, 28. 

Sky blue, 95, 98, 151, 215. 

Slate, 106, 218, 231, 233. 

— blue, 97, 120, 152, 216. 

— green, 218. 

Sliver dyeing, 58. 

Slubbing dyeing, 58. 

Soap, 165. 

— effect on dye-stufis, 226. 

Soaping of dyed goods, 247. 

Soda, 86, 132, 178. 

— ash, 34, 166. 

— crystals, 169. 

— lye, 202, 235. 

— zine vat for indigo dyeing, 204. 

Sodium acetate, 196. 

— bichromate, 164. 

— nitrite solution, 196, 198. 

— stannate, preparing with, 158. 

Solid blue, 229. 

— green, 229. 

— — QO, 179, 180. 

Solidogen A, 145. 

Soluble blue, 150, 160, 229. 

Spencer’s hank-wringing machine, 
241. 

Squeezing rollers, 240. 

Stains in bleached goods, 50. 

Steam aniline black, 207. 

— ~~ blacks, 248. 

Steaming and ageing chamber, 250. 

— cottage, illustration of, 249. 

— of dyed goods, 248. 

Stearic acid, 3. 

Stitching of cotton, 25. 

Stone, 218. 

Structure of cotton fibre, 1. 

Sulfaniline black, 121. 

pee AC 124: 

— brown, 121. 

— — 4B, 127. 

Sulphate of copper, 177. 

— of iron, 167. 

Sulphonates, 182. 

Sulphon azurine B, 210, 217, 218. 

— — JD, 93. 

Sulphur colours, 121. 

Sulpburie acid, 166. 

— — action of, on cotton, 10. 


281 


Sulphy! colours, 121. 

Sumac, 83, 147, 148, 165, 166, 167, 
1725173, 178, 239. 

— extract, 169, 175, 219, 220. 

Sun yellow, 90. 


ave 


Tannic acid, 18, 20, 83, 147, 172. 

— mordant, dyeing on, 147. 

Tannin, 173, 174, 236. 

— grounding, 173. 

— heliotrope, 145, 153, 229. 

— orange R, 154, 155, 229. 

Tanning, 148. 

Tartar emetic, 147, 192, 219, 220. 

Tartaric acid, 180. 

Temperature of. dye-baths, 226. 

Terra-cotta brown, 143. 

— red, 90, 143. 

Testing of the colour of dyed 
fabrics, 257. 

Thiazole yellow, 93, 94. 209. 

Thiocarmine R, 84, 211, 214. 

Thioflavine S, 94, 104, 106, 209, 
213, 215, 222, 223, 228, 229. 

— T, 153, 154, 229, 231, 232. 

Tin crystals, 147, 169, 179. 

— oxide, fixing, 158. 

Titan blue, 210, 211. 

— 3B, 93, 102, 164 

— k, 102. 

brown O, 210. 

— P, 164. 

aa eho ALU: 

— Y, 161, 210. 

colours, 227. 

como G, 95. 

— 5 Nj; 938: 

dyes, 18, 85. 

gold, 101, 102. 

ingrain blue, 135, 136, 142. 

marine blue, 211. 

navy R, 98. 

orange, 88. 

me Na) 

pink, 210. 

red, 107. 

scarlet C, 88. 

ae Lathes 

— 5, 209. 

yellow, 210. 

|— — G, 145. 

t[—- —— GG, 90. 


13? 
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Titan yellow Y, 90, 92, 93, 164. 

Toluidine, 185, 187, 188. 

— orange, 196. 

Toluylene brown, 139. 

diamine, 134. 

— orange, 139. 

— G, 90, 91, 100, 

— R, 100. 

Topping, 140. 

— with acid and basic dye-stufts, 
228. 

— with basic dyes, 145. 

Triamine black, 182. 

— — B, 96, 137. 

— — BT, 98. 

Tropeoline O, 229. 

— OO, 211, 229. 

Truck yarn-dyer, 254, 255. 

Turkey red, 87, 167, 1I8h—7 

— — bleach, 38, 39. 

— — oil, 88, 90, 95, 96, 160, 170, 
171, 172, 173, 180,. 189, 192, 
196. 

Turmeric, 165, 166, 167. 


Turquoise blue, 98, 116, 151, 155, 


232. 
— — G48 151152. 


U. 


Union black B, 209, 214. 

— — 8 200214, 216; )218;" 27, 
228, 234. 

—. blue B B, 209. 


¥: 


Valonia, 147. 

Verdigris, 177. 

Victoria blue, 150. 

beat Bel yABE, 

Vidal black, 107, 121, 123. 

— blacks, 79. 

Violet, 99, 100, 146, 154, 230. 
— and yellow shot dyes, 238. 
— blue, 97. 


W. 


Walnut brown, 102, 119, 138, 142, 
219, 233. 

Warp bleaching, 43. 

Warp-dyeing machines, 69, 70, 71. 

Washing after dyeing, 239. 


INDEX. 


Washing and soaping vats, illus- 
tration of, 248. 

-— of cotton in bleaching, 36. 

| — operations after dyeing, 242. 
Water blue, 229. 

— of condition, 6. 

— volume used in dyeing, 107. 
White indigo, 198. 

— liquor treatment, 168. 

_— sour operation, 38. 

~Whizzing, 45. 

Willesden waterproof cloths, 22. 
|Wince dye beck, 74. 

Witz, George, 17. 

| Wool black 6 B, 211, 217, 218, 223, 
) 224. 

— green, 84. 

| Worral’s singeing machine, 27. 
Wringing of dyed goods, 239. 


| 
| i 

Yarn bleaching, 43. 

-— -washing machine, illustration 
| of, 243. 

Yarns in cop form, washing of, 
) 244. 

— in hanks, washing of, 244. 

-— in hanks, wringing of, 240. 
Yellow, 90, 91, 118, 151. 

— and violet shot dyes, 237.. 

|'— olive, 91. 

| Yellowish claret red, 187. 

Young «& Crippin’s cop-dyeing 
machine, 68. 


Z. 
Zambesi black, 132. 
ee, DL aes 
— — BR, 97. 
— —. D, 103, 104, 218. 
Pe 19 20, 
blue, 130. 
SERB OK ALSO. 
—< A, 217, 218. 
brown, 130. 
— G, 210. 
——»2 G, 136, ‘210. 
dyes, 85, 208. 
Zine and lime vat for indigo dye- 
ing, 201. 
— bisulphite indigo vat, 203. 
— chloride, 20. 
|{— sulphate, 112. 
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Paints, Colours and Printing 
Inks. 


THE CHEMISTRY OF PIGMENTS. By Ernest J. Parry, 
B.Sc. (Lond.), F.1.C., F.C.S., and J. H. Coste, F.I.C., F.C.S. Demy 
8vo. Five Illustrations. 285 pp. Price 10s. 6d. net. (Post free, 
10s. 10d. home; 11s. 3d. abroad.) 


Contents. 


Introductory. Light—White Light~—The Spectrum—The Invisible Spectrum—Normal 
Spectrum—Simple Nature of Pure Spectral Colour—The Recomposition of White Light— 
Primary and Complementary Colours—Coloured Bodies—Absorption Spectra—The Appli- 
cation of Pigments. Uses of Pigments: Artistic, Decorative, Protective—Methods of 
Application of Pigments: Pastels and Crayons, Water Colour, Tempera Painting, Fresco, 
Encaustic Painting, Oil-colour Painting, Keramic Art, Enamel, Stained and Painted Glass, 
Mosaic—Inorganic Pigments. White Lead—Zinc White—Enamel White—Whitening— 
Red Lead—Litharge—Vermilion—Royal Scarlet-—The Chromium Greens—Chromates of Lead, 
Zinc, Silver and Mercury—Brunswick Green—The Ochres—Indian Red—Venetian Red— 
Siennas and’ Umbers—Light Red—Cappagh Brown—Red Oxides—Mars Colours—Terre Verte 
—Prussian Brown—Cobalt Colours—Cceruleum— Smalt—Copper Pigments—Malachite— 
Bremen Green—Scheele’s Green—Emerald Green — Verdigris—Brunswick Green—Non- 
arsenical Greens—Copper Blues—UItramarine—Carbon Pigments—Ivory Black—Lamp Black 
—Bistre—Naples Yellow—Arsenic Sulphides: Orpiment, Realgar—Cadmium Yellow— 
Vandyck Brown—Organic Pigments. Prussian Blue—Natural Lakes—Cochineal—Carmine 
—Crimson— Lac Dye— Scarlet — Madder — Alizarin—Campeachy—Quercitron—Rhamnus— 
Brazil Wood—Alkanet—Santal Wood—Archil—Coal-tar Lakes—Red Lakes—Alizarin Com- 
pounds—Orange and Yellow Lakes—Green and Blue Lakes—Indigo—Dragon's Blood— 
Gamboge—Sepia—lIndian Yellow, Puree—Bitumen, Asphaltum, Mummy—Index. 


THE MANUFACTURE OF PAINT. A Practical Handbook 


for Paint Manufacturers, Merchantsand Painters. By J. CRUICKSHANK 
SMITH, B.Sc. Demy 8vo. 200 pp. Sixty Illustrations and One Large 
Diagram. Price 7s. 6d. net. (Post free, 7s. 10d. home; 8s. abroad.) 


Contents. 


Preparation of Raw Material—Storing of Raw Material—Testing and Valuation of Raw 
Material—Paint Plant and Machinery—The Grinding of White Lead—Grinding of White 
Zinc—Grinding of other White Pigments—Grinding of Oxide Paints—Grinding of Staining 
Colours—Grinding of Black Paints—Grinding of Chemical Colours—Yellows—Grinding of 
Chemical Colours—Blues—Grinding Greens—Grinding Reds—Grinding Lakes—Grinding 
Colours in Water—Grinding Colours in Turpentine—-The Uses of Paint—Testing and Matching 
Paints—Economic Considerations—Index. 


DICTIONARY OF CHEMICALS AND RAW PRO- 
FDUCTS USED IN THE MANUFACTURE OF 
PAINTS, COLOURS, VARNISHES AND ALLIED 


PREPARATIONS. By Georce H. Hurst, F.C.S. Demy 
8vo. 380 pp. Price 7s. 6d. net. (Post free, 8s. home; 8s. 6d. abroad.) 


THE MANUFACTURE OF LAKE PIGMENTS FROM 
ARTIFICIAL COLOURS. By Francis H. JeEnnison, 
F.I.C., F.C.S. Sixteen Coloured Plates, showing Specimens of 
Eighty-nine Colours, specially prepared from the Recipes given 
in the Book. 136 pp. Demy 8vo. Price 7s. 6d. net. (Post free, 
7s. 10d. home; 8s. abroad.) 


Contents. 

The Groups of the Artificial Colouring Matters—The Nature and Manipulation of Artificial 
Colours—Lake-forming Bodies for Acid Colours—Lake-forming Bodies’ Basic Colours—Lake 
Bases—The Principles of Lake Formation—Red Lakes—Orange, Yellow, Green, Blue, Violet 
and Black Lakes—The Production of Insoluble Azo Colours in the Form of Pigments—The 
General Properties of Lakes Produced from Artificial Colours—Washing, Filtering and Fin- 
ishing—Matching and Testing Lake Pigments—Index 
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PAINTS, COLOURS, ETC.—continued. 


THE MANUFACTURE OF MINERAL AND LAKE 
PIGMENTS. Containing Directions for the Manufacture 


of all Artificial, Artists and Painters’ Colours, Enamel, Soot and Me- 
tallic Pigments. A Text-book for Manufacturers, Merchants, Artists 
and Painters. By Dr. JoSEF BERSCH. Translated by A. C. WRIGHT, 
M.A. (Oxon.), B.Sc. (Lond.). Forty-three Illustrations. 476 pp., demy 
8vo. Price 12s. Gd. net. (Post free, 13s. home; 13s. 6d. abroad.) 


Contents. 


Introduction—Physico-chemical Behaviour of Pigments—Raw Materials Employed in 
the Manufacture of Pigments—Assistant Materials—Metallic Compounds—The Manutacture 
of Mineral Pigments—The Manufacture of White Lead—Enamel White—Washing Apparatus 
— Zinc White—Yellow Mineral Pigments—Chrome Yellow— Lead Oxide Pigments — 
Other Yellow Pigments—Mosaic Gold—Red Mineral Pigments—The Manufacture of Ver- 
milion—Antimony Vermilion—Ferric Oxide Pigments—Other Red Mineral Pigments—Purple 
of Cassius—Blue Mineral Pigments—Ultramarine — Manufacture of Ultramarine — Blue 
Copper Pigments—Blue Cobalt Pigments—Smalts—Green Mineral Pigments—Emerald 
Green—Verdigris—Chromium Oxide—Other Green Chromium Pigments—Green Cobalt Pig- 
ments—Green Manganese Pigments—Compounded Green Pigments—Violet Mineral Pig- 
ments—Brown Mineral Pigments—Brown Decomposition Products—Black Pigments—Manu- 
facture of Soot Pigments—Manufacture of Lamp Black—The Manufacture of Soot Black 
without Chambers—Indian Ink—Enamel Colours—Metallic Pigments—Bronze Pigments— 
Vegetable Bronze Pigments. 

PIGMENTS OF ORGANIC ORIGIN—Lakes—Yellow Lakes—Red Lakes—Manufacture of 
Carmine—The Colouring. Matter of Lac—Safflower or Carthamine Red—Madder and 
its Colouring Matters—Madder Lakes— Manjit (Indian Madder)—Lichen Colouring Matters— 
Red Wood Lakes—The Colouring Matters of Sandal Wood and Other Dye Woods—Blue 
Lakes—Indigo Carmine—The Colouring Matter of Log Wood—Green Lakes—Brown Organic 
Pigments—Sap Colours—Water Colours—Crayons—Confectionery Colours—The Preparation . 
of Pigments for Painting—The Examination of Pigments—Examination of Lakes—The 
Testing of Dye-Woods—The Design of a Colour Works—Commercial Names of Pigments— 
Appendix: Conversion of Metric to English Weights and Measures—Centigrade and Fahrenheit 
Thermometer Scales—Index. 


RECIPES FOR THE COLOUR, PAINT, VARNISH, OIL, 
SOAP AND DRYSALTERY TRADES. Compiled by 
AN ANALYTICAL CHEMIST. 350 pp. Demy 8vo. Price 7s.6d. net. (Post 
free, 8s. home; 8s. 3d. abroad.) 


Contents. 

Pigments or Colours for Paints, Lithographic and Letterpress Printing Inks, etc.— 
Mixed Paints and Preparations for Paint-making, Painting, Lime-washing, Paperhanging, 
etc.—Varnishes for Coach-builders, Cabinetmakers, Wood-workers, Metal-workers, Photo- 
graphers, etc.—Soaps for Toilet, Cleansing, Polishing, etc.—Perfumes—Lubricating Greases, 
Oils, etc.—Cements, Pastes, Glues and Other Adhesive Preparations—Writing, Marking, 
Endorsing and Other Inks—Sealing-wax and Office Requisites—Preparations for the Laundry, 
Kitchen, Stable and General Household Uses—Disinfectant Preparations—Miscellaneous 
Preparations—Index. 


OIL COLOURS AND PRINTERS’ INKS. By Louis 


Epcar ANpbfs. Translated from the German. 215 pp. Crown 8vo. 
56 Illustrations. Price 5s. net. (Post free, 5s. 4d. home; 5s, 6d, abroad.) 


Contents. 


Linseed Oil—Poppy Oil—Mechanical Purification of Linseed Oil—Chemical Purification of 
Linseed Oil—Bleaching Linseed Oil—Oxidizing Agents for Boiling Linseed Oil—Theory of 
Oil Boiling—Manufacture of Boiled Oil—Adulterations of Boiled Oil—Chinese Drying Oil and 
Other Specialities—Pigments for House and Artistic Painting and Inks —Pigment for 
Printers’ Black Inks—Substitutes for Lampblack—Machinery for Colour Grinding and 
Rubbing—Machines for mixing Pigments with the Vehicle—Paint Mills—Manufacture of 
House Oil Paints—Ship Paints— Luminous Paint — Artists’ Colours—Printers’ Inks :-- 
VEHICLES—Printers’ Inks:—PIGMENTS and MANUFACTURE—Index. 


(See also Writing Inks, p. 11.) 
THREE HUNDRED SHADES FOR DECORATORS 
AND HOW TO MIX THEM, 
(See page 28.) 
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PAINTS, COLOURS, ETC.—continued. 


CASEIN. By Ropert ScHerer. Translated from the German 


by CHaAs. SALTER. Demy 8vo. Illustrated. 160 pp. Price 7s. 6d. 
net. (Post free, 7s. 10d. home; 8s. abroad.) 


Contents. 

Casein: its Origin, Preparation and Properties. Various Methods of Preparing 
Casein. Composition and Properties of Casein. Casein Paints.—‘t Marble-Lime ” 
Colour for Outside Work—Casein Enamel Paint—Casein Facade Paint—Cold-Water Paint in 
Powder Form—kKistory’s Recipe for Casein Paint and Varnish—Pure Casein Paints for Walls, 
etc.—Casein Paints for Woodwork and Iron—Casein-Silicate Paints—Milk Paints—Casein- 
Silicate Paint Recipes—Trojel’s Boiled Oil Substitute—Calsomine Wash—Quick-Drying 
Casein Paint—Boiled Oil Substitute—Ring’s Cold-Water Paint—Formolactin—Waterproof 
Paint for Playing Cards—Casein Colour Lake—Casein-Cement Paint. The Technics of 
Casein Painting. Casein Adhesives and Putties.—Casein Glue in Plates or Flakes— 
Jeromin’s Casein Adhesive—Hall’s Casein Glue—Waterproof Glue—Liquid Casein Glue— 
Casein and Borax Glue—Solid Casein Adhesive—Casein Solution—Glue Powder—Casein 
Putties—Washable Cement for Deal Boards—Wenk’s Casein Cement—Casein and Lime Cement 

— Pitch Barm”—Casein Stopping—Casein Cement for Stone. The Preparation of 
Plastic Masses from Casein.—Imitation Ivory—Anti-Radiation and Anti-Corrosive Com- 
position—Dickmann’s Covering for Floors and Walls—Imitation Linoleum—lImitation 
Leather—Imitation Bone—Plastic Mass of Keratin and Casein—Insulating Mass—Plastic 
Casein Masses—Horny Casein Mass—Plastic Mass from Celluloid—Casein Cellulose Compo- 
sition—Fireproof Cellulose Substitute—Nitrocellulose and Casein Composition—Franguet’s 
Celluloid Substitute—Galalith. Uses of Casein in the Textile Industry, for Finishing 
Colour Printing, etc.—Caseogum—“ Glutin’”’—Casein Dressing for Linen and Cotton 
Fabrics—Printing Colour with Metallic Lustre—Process for Softening, Sizing and Loading— 
Fixing Casein and Other Albuminoids on the Fibre—Fixing Insoluble Colouring Matters— 
Waterproofing and Softening Dressing—Casein for Mercerising Crépe—Fixing Zinc White on 
Cotton with Formaldehyde—Casein-Magnesia—Casein Medium for Calico Printing—Loading 
Silk. Casein Foodstuffs.—Casein Food—Synthetic Milk—Miik Food—Emulsifiable Casein 
—Casein Phosphate for Baking—Making Bread, Low in Carbohydrates, from Flour and Curd 
—Preparing Soluble Casein Compounds with Citrates—Casein Food. Sundry Applications 
of Casein.—Uses of Casein in the Paper Industry—Metachromotype Paper—Sizing Paper 
with Casein—Waterproofing Paper—Casein Solution for Coating Paper—Horn’s Clear Solu- 
tion of Casein—Water- and Fire-proof Asbestos Paper and Board—-Paper Flasks, etc., for 
Oils and Fats—Washable Drawing and Writing Paper—Paper Wrappering for Food, Cloth- 
ing, etc.—Paint Remover—Casein Photographic Plates—Wood-Cement Roofing Pulp—Cask 
Glaze of Casein and Formaldehyde—Artists’ Canvas—Solidifying Mineral Oils—Uses of 
Casein in Photography—Casein Ointment—Clarifying Glue with Casein—Casein in Soap- 
making—Casein-Albumose Soap—Casein in Sheets, Blocks, ete.—Waterproof Casein. 


SIMPLE METHODS FOR TESTING PAINTERS’ 


MATERIALS. By A. C. Wricut, M.A. (Oxon.), B.Sc. 
(Lond.). _Crown 8yo. 160 pp. Price 5s. net. (Post free, 5s. 3d. 
home ; 5s. 6d. abroad.) 


Contents. 

Necessity for Testing — Standards— Arrangement—The Apparatus—The Reagents — 
Practical Tests—-Dry Colours—Stiff Paints—Liquid and Enamel Paints—Oil Varnishes— 
Spirit Varnishes—Driers—Putty—Linseed Oil—Turpentine—Water Stains—The Chemical 
Examination—Dry Colours and Paints—White Pigments and Paints—Yellow Pigments and 
Paints—Blue Pigments and Paints—Green Pigments and Paints—Red Pigments and Paints— 
Brown Pigments and Paints—Black Pigments and Paints—Oil Varnishes—Linseed Oil— 
Turpentine. 


IRON -CORROSION, ANTI- FOULING AND ANTI- 
CORROSIVE PAINTS. Translated from the German of 


Louis EpGAaR ANpDks. Sixty-two Illustrations. 275 pp. Demy 8vo. 


Price 10s. 6d. net. (Post free, 10s. 10d. home; 11s. 3d. abroad.) 
Contents. 

lron-rust and its Formation—Protection from Rusting by Paint—Grounding the Iron with 
Linseed Oil, etc.—Testing Paints—Use of Tar for Painting on Iron—Anti-corrosive Paints— 
Linseed Varnish—Chinese Wood Oil—Lead Pigments—Iron Pigments—Artificial Iron Oxides 
—Carbon—Preparation of Anti-corrosive Paints—Results of Examination of Several Anti- 
corrosive Paints—Paints for Ship’s Bottoms—Anti-fouling Compositions—Various Anti-cor- 
rosive and Ship’s Paints—Official Standard Specifications for Ironwork Paints—Index. 


THE TESTING AND VALUATION OF RAW MATE. 
RIALS USED IN PAINT AND COLOUR MANU- 
FACTURE. By M. W. Jones, F.C.S. A Book for the 


Laboratories of Colour Works. 88 pp. Crown 8vo. Price 5s. net. 
(Post free, 5s. 3d. home and abroad.) 
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Contents. 

Aluminium Compounds—China Clay—Iron Compounds—Potassium Compounds—Sodium 
Compounds—Ammonium Hydrate—Acids—Chromium Compounds—Tin Compounds—Copper 
Compounds — Lead Compounds — Zinc Compounds — Manganese Compounds — Arsenic 
Compounds—Antimony Compounds—Calcium Compounds—Barium Compounds—Cadmium 
Compounds—Mercury Compounds — Ultramarine —Cobalt and Carbon Compounds — Oils 
—Index. 


STUDENTS’ HANDBOOK OF PAINTS, COLOURS, OILS 


AND VARNISHES. By Jonn Furnett. Crown 8vo. 12 
Illustrations. 96 pp. Price 2s. 6d. net. (Post free, 2s. 9d. home and abroad.) 


Contents. 
Plant — Chromes — Blues — Greens — Earth Colours — Blacks — Reds — Lakes—Whites— 
Painters’ Oils—Turpentine—Oil Varnishes—Spirit Varnishes—Liquid Paints—Enamel Paints. 


Varnishes and Drying Oils. 


OIL CRUSHING, REFINING AND BOILING, THE 
MANUFACTURE OF LINOLEUM, PRINTING AND 
LITHOGRAPHIC INKS, AND INDIA-RUBBER 


SUBSTITUTES. By Jonn Geppes: McInrosu. Being 
Volume I. of the Second, greatly enlarged, English Edition, in three 
Volumes, of ‘‘ The Manufacture of Varnishes and Kindred Industries,”’ 
based on and including the work of Ach. Livache. Demy 8vo. 150 pp. 
29 Illustrations. Price 7s. 6d. net. (Post free, 7s. 10d. home; 8s. 
abroad.) 

Contents. 

Oil Crushing and Refining ; Oil Boiling—Theoretical and Practical; Linoleum Manufacture; 
Printing Ink Manufacture; Rubber Substitutes; The Manufacture of Driers ; The Detection 
of Adulteration in Linseed and other Drying Oils by Chemical, Physical and Organoleptic 
Methods. 


DRYING OILS, BOILED OIL AND SOLID AND 
LIQUID DRIERS. By L.E. Annés. Expressly Written 


for this Series of Special Technical Books, and the Publishers hold 
the Copyright for English and Foreign Editions. Forty-two Illustra- 
tions. 342 pp. Demy 8vo. Price 12s. 6d. net. (Post free, 13s. home ; 


13s. 3d. abroad.) 
Contents. 


Properties of the Drying Oils; Cause ot the Drying Property; Absorption of Oxygen ; 
Behaviour towards Metallic Oxides, etc.—The Properties of and Methods for obtaining the 
Drying Oils—Production of the Drying Oils by Expression and Extraction; Refining and 
Bleaching; Oil Cakes and Meal; The Refining and Bleaching of the Drying Oils; The 
Bleaching of Linseed Oil—The Manufacture of Boiled Oil; The Preparation of Drying Oils 
for Use in the Grinding of Paints and Artists’ Colours and in the Manufacture of Varnishes 
by Heating over a Fire or by Steam, by the Cold Process, by the Action of Air, and by Means 
of the Electric Current; The Driers used in Boiling Linseed Oil; The Manufacture of Boiled 
Oil and the Apparatus therefor; Livache’s Process for Preparing a Good Drying Oil and its 
Practical Application—The Preparation of Varnishes for Letterpress, Lithographic and Copper- 
plate Printing, for Oilcloth and Waterproof Fabrics; The Manufacture of Thickened Linseed 
Oil, Burnt Oil, Stand Oil by Fire Heat, 5 epee Steam, and by a Current of Air—Behaviour 
of the Drying Oils and Boiled Oils towards Atmospheric Influences, Water, Acids and Alkalies 
—Boiled Oil Substitutes—The Manufacture of Solid and Liquid Driers from Linseed Oil and 
Rosin; Linolic Acid Compounds of the Driers—The Adulteration and Examination of the 


Drying Oils and Boiled Oil. 


Oils, Fats, Greases, Petroleum. 
LUBRICATING OILS, FATS AND GREASES: Their 


Origin, Preparation, Properties, Uses and Analyses. A Handbook for 

Oil Manufacturers, Refiners and Merchants, and the Oil and Fat 

Industry in General. By GEORGE H. Hurst, F.C.S. Second Revised 

and Enlarged Edition. Sixty-five Illustrations. 317 pp. Demy 8vo. 

Price 10s. 6d. net. (Post free, 11s. home; 11s. 3d. abroad.) 
Contents. 


Introductory—Hydrocarbon Oils—Scotch Shale Oils—Petroleam—Vegetable and 
Animal Oils—Testing and Adulteration of Oils—Lubricating Greases—Lubrication— 


Appendices—Index. 


TECHNOLOGY OF PETROLEUM: Oil Fields of the 


World—Their History, Geography and Geology—Annual Production 
and Development—Oil-well Drilling—Transport. By Henry Nev- 
BERGER and Henry Noacuat. Translated from the French by J. G, 
McINTosH. 550 pp. 153 Illustrations, 26 Plates. Super Royal 8vo. 
Price 21s! net. (Post free, 21s. 9d. home; 23s. 6d. abroad.) 


Contents. 

Study of the Petroliferous Strata. 

Excavations —Hand Excavation or Hand Digging of Oil Wells. 

Methods of Boring. 

Accidents—Boring Accidents—Methods of preventing them —Methods of remedying them 
—Explosives and the use of the “ Torpedo” Levigation—Storin and Trans of Petroleum 
—General Advice—Prospecting, Management and carrying on of Petroleum ing Operations. 

General Data—Customary Formula—Memento. Practical Part. General Data 
bearing on Petroleum—Glossary of Technical Terms used in the Petroleum Industry —Copious 
Index. 


THE PRACTICAL COMPOUNDING OF OILS, TAL. 


LOW AND GREASE FOR LUBRICATION, ETC. 


By An Expert Oi Reriner. 100 pp. Demy 8vo. Price 7s. 6d. 
net. (Post free, 7s. 10d. home; 8s. abroad.) 


Contents. 

Introductory Remarks on the General Nomenclature of Oils, Tallow and Greases 
suitable for Lubrication —Mydrocarbon Oils—Animal and Fish Oils— Compound 
Oils—Vegetable Oils—Lamp Oils—Engine Tallow, Solidified Oils and Petroleum 
Jelly — Machinery Greases; Loco and Anti-friction—Clarifyi and Utilisation 
of Waste Fats, Oils, Tank Bottoms, Drainings of Barrels and Drums, Pickings 


Up, Dregs, etc.—The Fixing and Cleaning of Oil Tanks, etc.—Appendix and 
General Information. 


ANIMAL FATS AND OILS: Their Practical Production, 


Purification and Uses for a great Variety of Purposes. Their Pro- 
perties, Falsification and Examination. Translated from the German 
of Louis Epcar Anp&s. Sixty-two Illustrations. 240 pp. Second 
Edition, Revised and Enlarged. Demy 8vo. Price 10s, 6d, net, 
(Post free, 10s. 10d. home; lls. 3d, abroad.) 


Contents. 

Introduction—Occurrence, Origin, Properties and Chemical Constitution of Animal Fats— 
Preparation of Animal Fats and Oils—Machinery—Tallow-melting Plant—Extraction Plant 
—Presses—Filtering Apparatus—Butter: Raw Material and Preparation, P rties, Adul- 
terations, Beef Lard or Remelted Butter, Testing—Candle-fish Oil—Mutton-Tallow— Hare 
Fat—Goose Fat—Neatsfoot Oil—Bone Fat: Bone Boiling, Steaming Bones, Extraction, 
Refining—Bone Oil—Artificial Butter: Oleomargarine, Margarine Manufacture in France, 
Grasso’s Process, “ Kaiser’s Butter,” Jahr & Miinzberg’s Met , Filbert’s Process, Winter's 
Method—Human Fat—Horse Fat—Beef Marrow—Turtle Oil—Hog's Lard: Raw Material— 
Preparation, Properties, Adulterations, Examination—Lard Oil—Fish Oils— Liver Oils— 
Artificial Train Oil—Wool Fat: Properties, Purified Wool Fat—Spermaceti: Examination 
of Fats and Oils in General. 


THE MANUFACTURE OF LUBRICANTS, SHOE 
POLISHES AND LEATHER DRESSINGS. By 
RICHARD BRUNNER. Translated from the Sixth German Edition by 
Cuas. SALTER. 10 Illustrations. Crown 8vo. 170 pp. Price 7s. 6d. 
net. (Post free, 7s. 10d. home; 8s. abroad.) 

Contents. 


The Manufacture of Lubricants and Greases—Properties of the Bodies used as Lubricants 
—Raw Materials for Lubricants—Solid Lubricants—Tallow Lubricants—Palm Oil Greases— 
Lead Soap Lubricants—True Soap Greases—Caoutchouc Lubricants—Other Solid Lubricants 
—Liquid Lubricants—Lubricating Oils in General—Refining Oils for Lubricating Purposes— 
Cohesion Oils—Resin Oils—Lubricants of Fat and Resin Oil—Neatsfoot Oil—Bone Fat— 
Lubricants for Special Purposes—Mineral Lubricating Oils—Clockmakers’ and Sewing Ma- 
chine Oils—The Application of Lubricants to Machinery—Removing Thickened Grease and 
Oil—Cleaning Oil Rags and Cotton Waste—The Use of Lubricants—Shoe Polishes and 
Leather Softening Preparations—The Manufacture of Shoe Polishes and Preparations for 
Varnishing and ftening Leather—The Preparation of Bone Black—Blacking and Shoe 
Polishes—Leather Varnishes Conther Softening Preparations—The Manufacture of Dégras. 
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THE OIL MERCHANTS’ MANUAL AND OIL TRADE 


READY RECKONER. Compiled by Frank F. SHERRIFF. 
Second Edition Revised and Enlarged. Demy 8vo, 214 pp. 1904. 
With Two Sheets of Tables. Price 7s. 6d. net. (Post free, 7s. 10d. 
home; 8s. 3d. abroad.) 

Contents. 


Trade Terms and Customs—Tables to Ascertain Value of Oil sold per cwt, or ton—Specific 
Gravity Tables—Percentage Tare Tables—Petroleum Tables—Paraffine and Benzoline Calcu- 
lations—Customary Drafts—Tables for Calculating Allowance for Dirt, Water, etc,—Capacity 
of Circular Tanks Tables, etc., etc. 


VEGETABLE FATS AND OILS: Their Practical Prepara- 
tion, Purification and Employment for Various Purposes, their Proper- 
ties, Adulteration and Examination. Translated from the German of 
Louis EpGar ANpDis. Ninety-four Illustrations. 340 pp. Second 
Edition. Demy 8vo. Price 10s. 6d. net. (Post free, 11s. home; 


Ils. 6d. abroad.) 
Contents. 


General Properties—Estimation of the Amount of Oil in Seeds—The Preparation 
of Vegetable Fats and Oils—Apparatus for Grinding Oil Seeds and Fruits—Installation 
of Oil and Fat Works—Extraction Method of Obtaining Oils and Fats—Oil Extraction 
Installations—Press Moulds—Non-drying Vegetable Oils—Vegetable drying Oils— 
Solid Vegetable Fats—Fruits Yielding Oils and Fats—Wool-softening Oils—Soluble Oils— 
Treatment of the Oil after Leaving the Press—Improved Methods of Refining—Bleaching 
Fats and Oils—Practical Experiments on the Treatment of Oils with regard to Refining and 
Bleaching—Testing Oils and Fats. 


Essential Oils and Perfumes. 


THE CHEMISTRY OF ESSENTIAL OILS AND ARTI. 


FICIAL PERFUMES. By Ernest J. Parry, B.Sc. 
(Lond.), F.I.C., F.C.S. 411 pp. 20 Illustrations. Demy 8vo. Price 
12s. 6d. net. (Post free, 13s. home; 13s. 6d. abroad.) 


Contents. 

The General Properties of Essential Oils—Compounds occurring in Essential Oils 
—The Preparation of Essential Oils—The Analysis of Essential Oils—Systematic 
Study of the Essential Oils—Terpeneless Oils—The Chemistry of Artificial Perfumes 
—Appendix : Table of Constants—Index. 


Soaps. 


SOAPS. A Practical Manual of the Manufacture of Domestic, 
Toilet and other Soaps. By Georce H. Horst, F.C.S. 390 pp. 
66 Illustrations. Price 12s. 6d. net. (Post free, 18s. home; 13s. 6d. 


abroad.) 
Contents. : 
Introductory—Soap-maker’s Alkalies—Soap Fats and Oils—Perfumes—Water as 
a Soap Material—Soap Machinery—Technology of Soap-making—Glycerine in Soap 
Lyes—Laying out a Soap Factory—Soap Analysis—Appendices. 


TEXTILE SOAPS AND OILS. Handbook on the Prepara- 
tion, Properties and Analysis of the Soaps and Oils used in Textile 
Manufacturing, Dyeing and Printing. By Georce H. Hurst, F.C.S. 
Crown 8yo. 195 pp. 1904. Price 5s. net. (Post free, 5s. 4d. home; 


5s. 6d. abroad.) 
Contents. 


Methods of Making Soaps—Hard Soap—Soft Soap. Special Textile Soaps—Woo! 
Soaps—Calico Printers’ Soaps—Dyers’ Soaps. Relation of Soap to Water for Industrial 
Purposes—Treating Waste Soap Liquors—Boiled Off Liquor—Calico Printers and Dyers’ 
Soap Liquors—Soap Analysis—Fat in Soap. 

ANIMAL AND VEGETABLE OILS AND FATS—Tallow—Lard—Bone Grease— 
Tallow Oil. Vegetable Soap, Oils and Fats—Palm Oil—Coco-nut Oil—Olive Oil—Cotton- 
seed Oil—Linseed Oil—Castor Oil—Corn Oil—Whale Oil or Train Oil—Repe Oil. 

GLYCERINE. 

TEXTILE OILS—Oleic Acid—Blended Wool Oils—Oils for Cotton Dyeing, Printing and 
Finishing—Turkey Red Oil—Alizarine Oil—Oleine—Oxy Turkey Red Oils—Soluble Oil— 
Analysis of Turkey Red Oil—Finisher's Soluble Oil—Finisher'’s Soap Softening—Testing and 
Adulteration of Oils—Index. 
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Cosmetical Preparations, 


COSMETICS : MANUFACTURE, EMPLOYMENT 
AND TESTING OF ALL COSMETIC MATERIALS 
AND COSMETIC £SPECIALITIES. Translated 


from the German of Dr. THEODOR KOLLER. Crown 8vo, 262 pp. 
Price 5s. net. (Post free, 5s. 4d. home; 5s. 6d. abroad.) 


Contents. 

Purposes and Uses of, and Ingredients used in the Preparation of Cosmetics—Preparation of 
Perfumes by Pressure, Distillation, Maceration, Absorption or Enfleurage, and Extraction 
Methods—Chemical and Animal Products used in the Preparation of Cosmetics—Oils and Fats 
used in the Preparation of Cosmetics—General Cosmetic Preparations—Mouth Washes and 
Tooth Pastes—Hair Dyes, Hair Restorers and Depilatories—Cosmetic Adjuncts and 
Specialities—Colouring Cosmetic Preparations—Antiseptic Washes and Soaps—Toilet and 
Hygienic Soaps—Secret Preparations for Skin, Complexion, Teeth, Mouth, etc.—Testing and 
Examining the Materials Employed in the Manufacture of Cosmetics—Index. 


Glue, Bone Products and 


Manures. 


GLUE AND GLUE TESTING. By Samuev Ripeat, D.Sc. 


(Lond.), F.1.C. Fourteen Engravings. 144 pp. Demy 8vo. Price 
10s. 6d. net. (Post free, 10s. 10d. home ; 11s. abroad.) 


Contents. 

Constitution and Properties: Definitions and Sources, Gelatine, Chondrin and Allied 
Bodies, Physical and Chemical Properties, Classification, Grades and Commercial Varieties 
—Raw Materials and Manufacture: Glue Stock, Lining, Extraction, Washing and Clari- 
fying, Filter Presses, Water Supply, Use of Alkalies, Action of Bacteria and of Antiseptics, 
Various Processes, Cleansing, Forming, Drying, Crushing, etc., Secondary Products—Uses 
of Glue: Selection and Preparation for Use, Carpentry, Veneering, Paper-Making, Book- 
binding, Printing Rollers, Hectographs, Match Manufacture, Sandpaper, etc., Substitutes for 
other Materials, Artificial Leather and Caoutchouc—Gelatine: General Characters, Liquid 
Gelatine, Photographic Uses, Size, Tanno-, Chrome and Formo-Gelatine, Artificial Silk, 
Cements, Pneumatic Tyres, Culinary, Meat Extracts, Isinglass, Medicinal and other Uses, 
Bacteriology—Glue Testing: Review of Processes, Chemical Examination, Adulteration, 
Physical Tests, Valuation of Raw Materials—Commercial Aspects. 


BONE PRODUCTS AND MANURES: An Account of the 


most recent Improvements in the Manufacture of Fat, Glue, Animal 
Charcoal, Size, Gelatine and Manures. By THomMas LAMBERT, Techni- 
cal and Consulting Chemist. Illustrated by Twenty-one Plans and 
Diagrams. 162 pp. Demy 8vo. Price 7s. 6d.net. (Post free, 7s. 10d. 
home ; 8s. abroad.) 


Contents. 


Chemical Composition of Bones—Arrangement of Factory—Properties of Glue—Glutin 
and Chondrin—Skin Glue—Liming of Skins—Washing—Boiling of Skins—Clarification of Glue 
Liquors—Glue-Boiling and Clarifying-House—Specification of a Glue—Size—Uses and Pre- 
paration and Composition of Size—Concentrated Size—Properties of Gelatine—Preparation 
of Skin Gelatine—Drying—Bone Gelatine—Selecting Benes Vrain Die ee 
—Boiling—Properties of Glutin and Chondrin—Testing of Glues and Gelatines—The Uses o 
Glue, Gelatine and Size in Various Trades—Soluble and Liquid Glues—Steam and Waterproof 
Glues—Manures—Importation of Food Stuffs—Soils—Germination—Plant Life—Natural 
Manures—Water and Nitrogen in Farmyard Manure—Full Analysis of Farmyard Manure 
--Action on Crops—Water-Closet System—Sewage Manure—Green Manures—Artificial 
Manures—Mineral Manures—Nitrogenous Matters—Shoddy—Hoofs and Horns—Leather 
Waste—Dried Meat—Dried Blood—Superphosphates—Composition—Manufacture—Common 
Raw Bones—Degreased Bones—Crude Fat—Refined Fat—Degelatinised Bones—Animal 
Charcoal—Bone Superphosphates—Guanos—Dried Animal Products—Potash Compounds— 
Sulphate of Ammonia—Extractioni n Vacuo—French and British Gelatines compared—Index. 
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Chemicals, Waste Products and 
Agricultural Chemistry. 


REISSUE OF CHEMICAL ESSAYS OF C. W. 


SCHEELE. First Published in English in 1786. Trans- 


lated from the Academy of Sciences at Stockholm, with Additions. 300 
pp. Demy 8vo. Price 5s. net, (Post free, 5s. 6d. home; 5s. 9d. abroad.) 


Contents. 

Memoir: C. W. Scheele and his work (written for this edition by J. G. McIntosh)—On 
Fluor Mineral and its Acid—On Fluor Mineral—Chemical Investigation of Fluor Acid, 
with a View to the Earth which it Yields, by Mr. Wiegler—Additional Information 
Concerning Fluor Minerals—On Manganese, Magnesium, or Magnesia Vitrariorum — On 
Arsenic and its Acid—Remarks upon Salts of Benzoin—On Silex, Clay and Alum—Analysis 
of the Calculus Vesical—Method of Preparing Mercurius Dulcis Via Humida—Cheaper and 
more Convenient Method of Preparing Pulvis Algarothi—Experiments upon Molybdzena 
—Experiments on Plumbago—Method of Preparing a New Green Colour—Of the De- 
composition of Neutral Salts by Unslaked Lime and Iron—On the Quantity of Pure Air which 
is Daily Present in our Atmosphere—On Milk and its Acid—On the Acid of Saccharum Lactis 
—On the Constituent Parts of Lapis Ponderosus or Tungsten—Experiments and Observations 
on Ether—Index. 


THE MANUFACTURE OF ALUM AND THE SUL- 
PHATES AND OTHER SALTS OF ALUMINA AND 
IRON. Their Uses and Applications as Mordants in Dyeing 


and Calico Printing, and their other Applications in the Arts, Manufac- 
tures, Sanitary Engineering, Agriculture and Horticulture. Translated 
from the French of LUCIEN GESCHWIND. 195 Illustrations. 400 pp. 
Royal 8vo. Price 12s. 6d. net. (Post free, 13s. home ; 13s. 6d. abroad.) 


Contents. 


Theoretical Study of Aluminium, Iron, and Compounds of these Metals— 
Aluminium and its Compounds—lIron and Iron Compounds, 

Manufacture of Aluminium Sulphates and Sulphates of lron—Manufacture of 
Aluminium Sulphate and the Alums—Manufacture of Sulphates of Iron. 

Uses of the Sulphates of Aluminium and Iron—Uses of Aluminium Sulphate and 
Alums—Application to Wool and Silk—Preparing and using Aluminium Acetates—Employment 
of Aluminium Sulphate in Carbonising Wool—The Manufacture of Lake Pigments—Manu- 
facture of Prussian Blue—Hide and Leather Industry—Paper Making—Hardening Plaster— 
Lime Washes—Preparation of Non-inflammable Wood, etc.—Purification of Waste Waters 
—Uses and Applications of Ferrous Sulphate and Ferric Sulphates—Dyeing—Manu- 
facture of Pigments—Writing Inks—Purification of Lighting Gas —Agriculture—Cotton Dyeing 
—Disinfectant—Purifying Waste Liquors—Manufacture of Nordhausen Sulphuric Acid— 
Fertilising. 

Chemical Characteristics of Iron and Aluminium—Analysis of Various Aluminous 
or Ferruginous Products— Aluminium— Analysing Aluminium _ Products— Alunite 
Alumina—Sodium Aluminate—Aluminium Sulphate—Iron—Analytical Characteristics of Iron 
Salts—Analysis of Pyritic Lignite—Ferrous and Ferric Sulphates—Rouil Mordant—Index. 


AMMONIA AND ITS COMPOUNDS: Their Manufacture 
and Uses. By CAMILLE VINCENT, Professor at the Central School of 
Arts and Manufactures, Paris. Translated from the French by M. J. ° 
SALTER. Royal8vo. 114 pp. Thirty-two Illustrations. Price 5s. net. 


(Post free, 5s. 4d. home ; 5s. 6d. abroad.) 


Contents. 

General Considerations: Various Sources of Ammoniacal Products; Human Urine 
as a Source of Ammonia—Extraction of Ammoniacal Products from Sewage— 
Extraction of Ammonia from Gas Liquor—Manufacture of Ammoniacal Com- 
pounds from Bones, Nitrogenous Waste, Beetroot Wash and Peat— Manufacture of 
Caustic Ammonia, and Ammonium Chloride, Phosphate and Carbonate—Recovery 
of Ammonia from the Ammonia-Soda Mother Liquors—Index. - 
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INDUSTRIAL ALCOHOL. A Practical Manual on the 


Production and Use of Alcohol for Industrial Purposes and for Use as 
a Heating Agent, as an IIluminant and as a Source of Motive Power. 
By J. G. M‘Inrosu, Lecturer on Manufacture and Applications of 
Industrial Alcohol at The Polytechnic, Regent Street, London. 
Demy 8vo. 1907. 250 pp. With 75 Illustrations and 25 Tables. 
Price 7s. 6d. net. (Post free, 7s. 9d. home ; 8s. abroad.) 


Contents. 

Alcohol and its Properties.—Ethylic Alcohol—Absolute Alcohol—Adulterations— 
Properties of Alcohol—Fractional Distillation—Destructive Distillation—Products of Com- 
bustion—Alcoholometry—Proof Spirit—Analysis of Alcohol—Table showing Correspondence 
between the Specific Gravity and Per Cents. of Alcohol over and under Proof—Other 
Alcohol Tables. Continuous Aseptic and Antiseptic Fermentation and Sterilisation 
in Industrial Alcohol Manufacture. The Manufacture of Industrial Alcohol from 
Beets.—Beet Slicing Machines—Extraction of Beet Juice by Maceration, by Diffusion— 
Fermentation in Beet Distilleries—Plans of Modern Beet Distillery. The Manufacture of 
industrial Alcohol from Grain.—Plan of Modern Grain Distillery. The Manufacture of 
Industrial Alcohol from Potatoes. The Manufacture of Industrial Alcohol from 
Surplus Stocks of Wine, Spoilt Wine, Wine Marcs, and from Fruit in General. The Manu- 
facture of Alcohol from the Sugar Cane and Sugar Cane Molasses—Plans. Plant, etc., 
for the Distillation and Rectification of Industrial Alcohol.—The Caffey and other 
“Patent” Stills—Intermittent versus Continuous Rectification—Continuous Distillation— 
Rectification of Spent Wash. The Manufacture and Uses of Various Alcohol 
Derivatives, Ether, Haloid Ethers, Compound Ethers, Chloroform—Methyl and Amyl 
Alcohols and their Ethereal Salts, Acetone—Barbet’s Ether, Methyl Alcohol and Acetone 
Rectifying Stills. The Uses of Alcohol in Manufactures, etc.—List of Industries in 
which Alcohol is used, with Key to Function of Alcohol in each Industry. The Uses of 
Alcohol for Lighting, Heating, and Motive Power. 


ANALYSIS OF RESINS AND BALSAMS. _ Translated 
from the German of Dr. KARL DIETERICH. Demy 8vo. 340 pp. 
Price 7s. 6d. net. (Post free, 7s. 10d. home; 8s. 3d. abroad.) 


MANUAL OF AGRICULTURAL CHEMISTRY. By 
HERBERT INGLE, F.I.C., Lecturer on Agricultural Chemistry, the 
Yorkshire College; Lecturer in the Victoria University. 388 pp. 11 
Illustrations. Demy 8vo. Price 7s. 6d. net. (Post free, 8s. home ; 
8s. 6d. abroad.) . 


Contents. 

{ntroduction—The Atmosphere—The Soil—The Reactions occurring in Soils—The 
Analysis of Soils—Manures, Natural—Manures (continued)—The Analysis of Manures—The 
Constituents of Plants—The Plant—Crops —The Animal—Foods and Feeding—Milk and Milk 
Products—The Analysis of Milk and Milk Products—Miscellaneous Products used in Agri- 
culture—Appendix—Index. 


THE UTILISATION OF WASTE PRODUCTS. A Treatise 
on the Rational Utilisation, Recovery and Treatment of Waste Pro- 
ducts of all kinds. By Dr. THEopoR KOLLER. Translated from the 
Second Revised German Edition. Twenty-two Illustrations. Demy 
8vo. 280 pp. Price 7s. 6d. net. (Post free, 7s. 10d. home; 8s. 3d. 
abroad.) 


Contents. 

The Waste of Towns—Ammonia and Sal-Ammoniac—Rational Processes for Obtaining 
these Substances by Treating Residues and Waste—Residues in the Manufacture of Aniline 
Dyes—Amber Waste—Brewers’ Waste—Blood and Slaughter-House Refuse—Manufactured 
Fuels—Waste Paper and Bookbinders’ Waste—lIron Slags—Excrement—Colouring Matters 
from Waste—Dyers’ Waste Waters—Fat from Waste—Fish Waste—Calamine Sludge— 
Tannery Waste—Gold and Silver Waste—India-rubber and Caoutchouc Waste—Residues in 
the Manufacture of Rosin Oil—Wood Waste—Horn Waste—Infusorial Earth—Iridium from 
Goldsmiths’ Sweepings—Jute Waste—Cork Waste—Leather Waste—Glue Makers’ Waste 
—Illuminating Gas from Waste and the By-Products of the Manufacture of Coal Gas— 
Meerschum—Molasses—Metal Waste—By-Products in the Manufacture of Mineral Waters 
—Fruit—The By-Products of Paper and Paper Pulp Works—By-Products in the Treatment 
of Coal Tar Oils—Fur Waste—The Waste Matter in the Manufacture of Parchment Paper 
—Mother of Pearl Waste—Petroleum Residues—Platinum Residues—Broken Porcelain. 
Earthenware and Glass—Salt Waste—Slate Waste—Sulphur—Burnt Pyrites—Silk Waste— 
Soap Makers’ Waste—Alkali Waste and the Recovery of Soda—Waste Produced in Grinding 
Mirrors—Waste Products in the Manufacture of Starch—Stearic Acid—Vegetable Ivory 
Waste—Turf—Waste Waters of Cloth Factories—Wine Residues—Tinplate Waste—Wool 
Waste—Wool Sweat—The Waste Liquids from Sugar Works—Index. 
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Writing Inks and Sealing Waxes. 


INK MANUFACTURE : Including Writing, Copying, Litho- 


graphic, Marking, Stamping, and Laundry Inks. By SIGMUND LEHNER. 
Three lilustrations. Crown 8vo. 162pp. Translated from the German 
of the Fifth Edition. Price 5s. net. (Post free, 5s. 3d. home; 5s. 6d. 
abroad.) 


contents. 


Varieties of Ink—Writing Inks—Raw Materials of Tannin Inks—The Chemical Constitution 
of the Tannin Inks—Recipes for Tannin Inks—Logwood Tannin Inks—Ferric Inks—Alizarine 
Inks—Extract Inks—Logwood Inks—Copying Inks—Hektographs—Hektograph Inks—Safety 
Inks—Ink Extracts and Powders—Preserving Inks—Changes in Ink and the Restoration of 
Faded Writing—Coloured Inks—Red Inks—Blue Inks—Violet Inks—Yellow Inks—Green 
Inks—Metallic Inks—Indian Ink—Lithographic Inks and Pencils—Ink Pencils—Marking Inks 
—Ink Specialities—Sympathetic Inks—Stamping Inks—Laundry or Washing Blue—Index 


SEALING-WAXES, WAFERS AND OTHER ADHES- 
IVES FOR THE HOUSEHOLD, OFFICE, WORK- 


SHOP AND FACTORY. By H. C. Sranpace. Crown 
8vo. 96 pp. Price 5s. net. (Post free, 5s. 3d. home ; 5s. 6d. abroad.) 


: Contents. 
Materials Used for Making Sealing-Waxes—The Manufacture of Sealing-Waxes— 


Wafers—Notes on the Nature of the Materials Used in Making Adhesive Compounds—Cements 
for Use in the Household—Office Gums, Pastes and Mucilages—Adhesive Compounds for 
Factory and Workshop Use. 


Lead Ores and Compounds. 


LEAD AND ITS COMPOUNDS. By Tuos. Lampert, 
Technical and Consulting Chemist. Demy 8vo. 226 pp. Forty Illus- 
trations. Price 7s. 6d. net. (Post free, 7s. 10d. home; 8s. 3d. abroad.) 


Contents. 


History—Ores of Lead—Geographical Distribution of the Lead Industry—Chemical and 
Physical Properties of Lead—Alloys of Lead—Compounds of Lead—Dressing of Lead Ores 
—Smelting of Lead Ores—Smelting in the Scotch or American Ore-hearth—Smelting in the 
Shaft or Blast Furnace—Condensation of Lead Fume—Desilverisation, or the Separation 
of Silver from Argentiferous Lead—Cupellation—The Manufacture of Lead Pipes and 
Sheets—Protoxide of Lead—Litharge and Massicot—Red Lead or Minium—Lead Poisoning 
—Lead Substitutes—Zinc and its Compounds— Pumice Stone—Drying Oils and Siccatives 
—Oil of Turpentine Resin—Classification of Mineral Pigments—Analysis of Raw and Finished 
Products—Tables—Index. 


NOTES ON LEAD ORES: Their Distribution and Properties. 
By Jas. Fatriz, F.G.S. Crown 8vo. 64 pages. Price 2s. 6d. net. 
(Post free, 2s. 9d. home ; 3s. abroad.) 


Industrial Hygiene. 


THE RISKS AND DANGERS TO HEALTH OF VARI- 
OUS OCCUPATIONS AND THEIR PREVENTION. 
By Leonarp A. Parry, M.D., B.Sc. (Lond.). 196 pp. Demy 8vo. 
Price 7s. 6d. net. (Post free, 7s. 10d. home ; 8s. abroad.) 

Contents. 
Occupations which are Accompanied by the Generation and Scattering of Abnormal 

Quantities of Dust—Trades in which there is Danger of Metallic Poisoning—Certain Chemi- 


cal Trades—Some Miscellaneous Occupations—Trades in which Various Poisonous Vapours 
are Inhaled—General Hygienic Considerations—Index. 
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Industrial Uses of Air, Steam and 
Water. 


DRYING BY MEANS OF AIR AND STEAM.  Explana- 


tions, Formula, and Tables for Use in Practice. Translated from the 
German of E. HAUSBRAND. Two folding Diagrams and Thirteen Tables. 
Crown 8vo. 72 pp. Price 5s. net. (Post free, 5s. 3d. home; 5s. 6d. 
abroad.) 

Contents. 


British and Metric Systems Compared—Centigrade and Fahr. Thermometers— Estimation 
of the Maximum Weight of Saturated Aqueous Vapour which can be contained in | kilo. 
of Air at Different Pressure and Temperatures—Calculation of the Necessary Weight and 
Volume of Air, and of the Least Expenditure of Heat, pe: Drying Apparatus with Heated 
Air, at the Atmospheric Pressure: A, With the Assumption that the Air is Completely Satur- 
ated with Vapour both before Entry and after Exit from the Apparatus—b, When the 
Atmospheric Air is Completely Saturated before entry, but at its exit is only 3, 4 or } Saturated 
—C, When the Atmospheric Air is not Saturated with Moisture before Entering the Drying 
Apparatus—Drying Apparatus, in which, in the Drying Chamber, a Pressure ts Artificially 
Created, Higher or Lower than that of the Atmosphere—Drying by Means of Superheated 
Steam, without Air—Heating Surface, Velocity of the Air Current, Dimensions of the Drying 
Room, Surface of the Drying Material, Losses of Heat—Index. 


(Sce also ‘‘ Evaporating, Condensing and Cooling Apparatus,” p. 20.) 


PURE AIR, OZONE AND WATER. A Practical Treatise 


of their Utilisation and Value in Oil, Grease, Soap, Paint, Glue and 
other Industries. By W. B. CoweLt. Twelve Illustrations. Crown 
8vo. 85 pp. Price 5s. net. (Post free, 5s. 3d. home; 5s. 6d. abroad.) 


contents. 

Atmospheric Air; Lifting of Liquids; Suction Process; Preparing Blown Oils; Preparing 
Siccative Drying Oils—Compressed Air; Whitewash—Liquid Air; Retrocession—Purification 
of Water; Water Hardness—Fleshings and Bones—Ozonised Air in the Bleaching and De- 
odorising of Fats, Glues, etc.; Bleaching Textile Fibres—Appendix: Air and Gases ; Pressure 
of Air at Various Temperatures; Fuel; Table of Combustibles; Saving of Fuel by Heating 
Feed Water; Table of Solubilities of Scale Making Minerals; British Thermal Units Tables ; 
Volume of the Flow of Steam into the Atmosphere ; Temperature of Steam—Index. 


THE INDUSTRIAL USES OF WATER. COMPOSI- 
TION — EFFECTS—TROUBLES — REMEDIES—RE- 
SIDUARY WATERS—PURIFICATION—ANALYSIS. 


By H. pE La Coux. Royal 8vo. Translated from the French and 
Revised by ARTHUR Morris. 364 pp. 135 Illustrations. Price 10s. 6d. 
net. (Post free, 11s. home; 11s. 6d. abroad.) 


Contents. 

Chemical Action of Water in Nature and in Industrial Use—Composition of Waters— 
Solubility of Certain Salts in Water Considered from the Industrial Point of View—Effects on 
the Boiling of Water—Effects of Water in the Industries—Difficulties with Water—Feed 
Water for Boilers—Water in Dyeworks, Print Works, and Bleach Works—Water in the 
Textile Industries and in Conditioning—Water in Soap Works—Water in Laundries and 
Washhouses—Water in Tanning—Water in Preparing Tannin and Dyewood Extracts—Water 
in Papermaking—Water in Photography—Water in Sugar Refining—Water in Making Ices 
and Beverages—Water in Cider Making—Water in Brewing— Water in Distilling—Preliminary 
Treatment and Apparatus—Substances Used for Preliminary Chemical Purification—Com- 
mercial Specialities and their Employment—Precipitation of Matters in Suspension in Water 
—Apparatus for the Preliminary Chemical Purification of Water—Industrial Filters—Indus- 
trial Sterilisation of Water—Residuary Waters and their Purification—Soil Filtration— 
Purification by Chemical Processes—Analyses—Index. 


(See Books on Smoke Prevention, Engineering and Metallurgy, p. 26, etc.) 
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X Rays. 


PRACTICAL X RAY WORK. By Frank T. Appyman, 
B.Sc. (Lond.), F.1.C., Member of the Roentgen Society of London; 
Radiographer to St. George’s Hospital; Demonstrator of Physics and 
Chemistry, and Teacher of Radiography in St. George’s Hospital 
Medical School. Demy 8vo. Twelve Plates from Photographs of X Ray 
Work. Fifty-two Illustrations. 200 pp. Price 10s. 6d. net. (Post free, 
10s. 10d. home; 11s. 3d. abroad.) 


Contents. 

Historical—Work leading up to the Discovery of the X Rays—The Discovery—Appara- 
tus and its Management—Electrical Terms—Sources of Electricity—Induction Coils— 
Electrostatic Machines—Tubes—Air Pumps—Tube Holders and Stereoscopic Apparatus— 
Fluorescent Screens—Practical X_Ray Work—Installations—Radioscopy—Radiography— 
X Rays in Dentistry—X Rays in Chemistry—X Rays in War—Index. 


7. ; List of Plates. 

Frontispiece—Congenital Dislocation of Hip-Joint.—I., Needle in Finger.—II., Needle in 
Foot.—III., Revolver Bullet in Calf and Leg.—IV., A Method of Localisation.—V_., Stellate 
Fracture of Patella showing shadow of ‘Strapping ”.—VI., Sarcoma.—VII., Six-weeks-old 
Injury to Elbow showing new Growth of Bone.—VIII., Old Fracture of Tibia and Fibula 
badly set.—IX., Heart Shadow.—X., Fractured Femur showing Grain of Splint.—XI., Bar- 
rell’s Method of Localisation. 


India-~Rubber and Gutta Percha. 


INDIA-RUBBER AND GUTTA PERCHA. Translated 


from the French of T. SEELIGMANN, G. LAMy ToRVILHON and H. 
FALCONNET by JOHN GEDDES MCINTOSH. Royal 8vo. 
[Out of print. Second Edition in preparation. 


Contents. 

India- Rubber—Botanical Origin—Climatology—Soil—Rational Culture and Acclimation 
of the Different Spezies of India-Rubber Plants—Methods of Obtaining the Latex—Methods 
of Preparing Raw or Crude India-Rubber—Classification of the Commercial Species of 
Raw Rubber—Physical and Chemical Properties of the Latex and of India-Rubber— 
Mechanical Transformation of Natural Caoutchouc into Washed or Normal Caoutchouc 
(Purification) and Normal Rubber into Masticated Rubber—Softening, Cutting, Washing, 
Drying—Preliminary Observations—Vulcanisation of Normal Rubber—Chemical and Physical 
Properties of Vulcanised Rubber—General Considerations—Hardened Rubber or Ebonite— 
Considerations on Mineralisation and other Mixtures—Coloration and Dyeing—Analysis 
of Natural or Normal Rubber and Vulcanised Rubber—Rubber Substitutes—Imitation Rubber. 

Gutta Percha—Botanical Origin—Climatology—Soil—Rational Culture—Methods | of 
Collection—Classification of the Different Species of Commercial Gutta Percha—Physical 
and Chemical Properties—Mechanical Transformation—Methods of Analysing—Gutta Percha 


Substitutes—Index. 
Leather Trades. 


PRACTICAL TREATISE ON THE LEATHER IN- 


DUSTRY. By A. M. Vitton. Translated by Frank T. 
AppyMAN, B.Sc. (Lond.), F.I.C., F.C.S.; and Corrected by an Emi- 
nent Member of the Trade. 500 pp., royal 8vo. 123 Illustrations. 
Price 21s. net. (Post free, 21s. 6d. home; 22s. 6d. abroad.) 


Contents. 

Preface—Translator’s Preface—List of Illustrations. 

Part I., Materials used in Tanning—Skins: Skin and its Structure; Skins used in 
Tanning; Various Skins and their Uses—Tannin and Tanning Substances: Tannin; Barks 
(Oak); Barks other than Oak; Tanning Woods; Tannin-bearing Leaves; Excrescences ; 
Tan-bearing Fruits; Tan-bearing Roots and Bulbs; Tanning Juices; Tanning Substances 
used in Various Countries; Tannin Extracts; Estimation of Tannin and Tannin Principles. 

Part Il., Tanning—The Installation of a Tannery: Tan Furnaces; Chimneys, Boilers, 
etc.; Steam Engines—Grinding and Trituration of Tanning Substances: Cutting up Bark; 
Grinding Bark; The Grinding of Tan Woods; Powdering Fruit, Galls and Grains; Notes on 
the Grinding of Bark—Manufacture of Sole Leather: Soaking; Sweating and Unhairing; 
Plumping and Colouring; Handling; Tanning; Tanning Elephants’ Hides; Drying; 
Striking or Pinning—Manufacture of Dressing Leather: oaking; Depilation; New Pro- 
cesses for the Depilation of Skins; Tanning; Cow Hides; Horse Hides; Goat Skins ; Manu- 
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facture of Split Hides—On Various Methods of Tanning: Mechanical Methods; Physical 
Methods; Chemical Methods; Tanning with Extracts—Quantity and Quality; Quantity; 
Net Cost; Quality of Leather—Various Manipulations of Tanned ther: Second Tanning ; 
Grease Stains; Bleaching Leather; Waterproofing Leather; Weighting Tanned Leather; 
Preservation of Leather—Tanning Various Skins. 

Part III, Currying — Waxed Calf: Preparation; Shaving; Stretching or Slicking ; 
Oiling the Grain; Oiling the Flesh Side; Whitening and Graining; Waxing; Finishing; Dry 
Finishing; Finishing in Colour; Cost — White Calf; Finishing in White—Cow Hide for 
Upper Leathers: Black Cow Hide; White Cow Hide; Coloured Cow Hide—Smooth Cow 
Hide—Black Leather—Miscellaneous Hides: Horse; Goat; Waxed Goat Skin; Matt Goat 
Skin—Russia Leather: Russia Leather; Artificial Russia Leather. 

Part IV., Enamelled, fer Chamoy Leather, Morocco, Parchment, Furs 
and Artificial Leather—Enamel Leather: Varnish Manufacture; Application of the 
Enamel; Enamelling in Colour—Hungary Leather: Preliminary; Wet Work or Prepara- 
tion; Aluming; Dressing or Loft Work; Tallowing; Hungary Leather from Various Hides 
—Tawing: Preparatory Operations; Dressing; Dyeing Tawed Skins; Rugs—Chamoy Leather 
—Morocco: Preliminary Operations, Morocco Tanaing: Mordants used in Morocco Manu- 
facture; Natural Colours used in Morocco Dyeing; Artificial Colours; Different Methods 
of Dyeing; Dyeing with Natural Colours; Dyeing with Aniline Colours; Dyeing with 
Metailic Salts; Leather Printing; Finishing Morocco; Shagreen; Bronzed Leather—Gilding 
and Silvering: Gilding; Silvering; Nickel and Cobalt—Parchment—Furs and Furriery: 
Preliminary Remarks; er Furs; Foreign Furs from Hot Countries; Foreign Furs 
from Cold Countries; Furs from Birds’ Skins; Preparation of Furs; Dressing; Colouring ; 
Preparation of Birds’ Skins; Preservation of Furs—Artificial Leather: Leather made from 
Scraps; Compressed Leather; American Cloth; Papier MAaché; Linoleum; Artificial Leather. 

Part V., Leather Testing and the Theory of Tanning—Testing and Analysis of Leather : 
Physical Testing of Tanned Leather; Chemical Analysis—The Theory of Tanning and the 
other Operations of the Leather and Skin Industry: Theory of Soaking; Theory of Un- 
hairing; Theory of Swelling; Theory of Handling; Theory of Tanning; Theory of the 
Action of Tannin on the Skin; Theory of ce ge) Leather Making; Theory of Tawing; 
Theory of Chamoy Leather Making; Theory of Mineral ne 

Part VI., Uses of Leather—Machine Belts: Manufacture of Belting; Leather Chain 
Belts; Various Belts; Use of Belts—Boot and Shoe-making: Boots and Shoes; Laces— 
Saddlery: Composition of a Saddle; Construction of a Saddle—Harness: The Pack Saddle; 
Harness—Military Equipment—Glove Making—Carriage Building—Mechanical Uses. 

Appendix, The orld’s Commerce in Leather—Europe; America; Asia; Africa; 
Australasia—Index. 


THE LEATHER WORKER’S MANUAL. Being a Com- 


pendium of Practical Recipes and Working Formule for Curriers, 
Bootmakers, Leather Dressers, Blacking Manufacturers, Saddlers, 
Fancy Leather Workers. By H. C. Stanpace. Demy 8vo. 165 pp. 
Price 7s. 6d. net. (Post free, 7s. 10d. home ; 8s. abroad.) 


Contents. 

Blackings, Polishes, Glosses, Dressings, Renovators, etc., for Boot and Shoe Leather— 
Harness Blackings, Dressings, Greases, COmpositions, Soaps, and Boot-top Powders and 
Liquids, etc., etc.—Leather Grinders’ Sundries—Currier’s Seasonings, Blacking Compounds, 
Dressings, Finishes, Glosses, etc.—Dyes and Stains for Leather—Miscellaneous Information 
—Chrome Tannage—I ndex. 


Books on Pottery, Bricks, 


Tiles, Glass, etc. 


THE MANUAL OF PRACTICAL POTTING. Compiled 
by Experts, and Edited by Cuas. F. BINNS. Revised Third Edition 
and Enlarged. 200 pp. Price 17s.6d. net. (Post free, 17s. 10d. home; 


18s. 3d. abroad.) 
Contents. 


Introduction. The Rise and Progress of the Potter’s Art—Bodies. China and Porcelain 
Bodies, Parian Bodies, Semi-porcelain and Vitreous Bodies, Mortar Bodies, Earthenwares 
Granite and C.C. Bodies, Miscellaneous Bodies, Sagger and Crucible Clays, Coloured 
Bodies, Jasper Bodies, Coloured Bodies for Mosaic Painting, Encaustic Tile Bodies, Body 
Stains, Coloured Dips—Glazes. China Glazes, Ironstone Glazes, Earthenware Glazes, 
Glazes without Lead, Miscellaneous Glazes, Coloured Glazes, Majolica Colours—Gold and 
Gold Colours. Gold, Purple of Cassius, Marone and Ruby, Enamel Coloured Bases, 
Enamel Colour Fluxes, Enamel Colours, Mixed Enamel Colours, Antique and Vellum 
Enamel Colours, Underglaze Colours, Underglaze Colour Fluxes, Mixed Underglaze Colours, 
Flow Powders, Oils and Varnishes—Means and Methods. Reclamation of Waste Gold, 
The Use of Cobalt, Notes on Enamel Colours, Liquid or Bright Gold—Classification and 
Analysis. Classification of Clay Ware, Lord Playfair’s Analysis of Clays, The Markets of 
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the World, Time and Scale ot Firing, Weights of Potter’s Material, Decorated Goods 
Count—Comparative Loss of Weight of Clays—Ground Felspar Calculations—The Conver- 
sion of Slop Body Recipes into Dry Weight—The Cost of Prepared Earthenware Clay— 
Forms and Tables. Articles of Apprenticeship, Manufacturer’s Guide to Stocktaking, 
Table of Relative Values of Potter’s Materials, Hourly Wages Table, Workman’s Settling 
Table, Comparative Guide for Earthenware and China Manufacturers in the use of Slop Flint 
and Slop Stone, Foreign Terms applied to Earthenware and China Goods, Table for the 
Conversion of Metrical Weights and Measures on the Continent and South America—Index. 


CERAMIC TECHNOLOGY: Being some Aspects of Tech- 


nical Science as Applied to Pottery Manufacture. Edited by CHARLES 


F. BINNS. 100 pp. Demy 8vo. Price 12s, 6d. net. (Post free, 
12s. 10d. home; 13s. abroad.) 


4 Contents. 
Preface—The Chemistry of Pottery — Analysis and Synthesis — Clays and their Com- 


ponents — The Biscuit Oven — Pyrometry —Glazes and their Composition — Colours and 
Colour-making—Index. 


A-TREATISE ON THE CERAMIC INDUSTRIES. A 
Complete Manual for Pottery, Tile and Brick Works. By EMILE 
Bourry. Translated from the French by WILTON P. RIx, Examiner 
in Pottery and Porcelain to the City and Guilds of London Technical 
Institute, Pottery Instructor to the Hanley School Board. Royal 
8vo. 760 pp. 323 Illustrations. Price 21s. net. (Post free, 22s, home ; 
24s. abroad.) 


Contents. 

Part I., General Pottery Methods. Definition and History. Definitions and Classifi- 
cation of Ceramic Products—Historic Summary of the Ceramic Art—Raw Materials of 
Bodies. Clays: Pure Clay and Natural Clays—Various Raw Materials: Analogous to Clay— 
Agglomerative and Agglutinative—Opening—Fusible—Refractory—Trials of Raw Materials 
—Plastic Bodies. Properties and Composition—Preparation of Raw Materials: Disaggrega- 
tion—Purification—Preparation of Bodies: By Plastic Method—By Dry Method—By Liquid 
Method—Formation. Processes of Formation: Throwing—Expression—Moulding by Hand, 
on the Jolley, by Compression, by Slip Casting—Slapping—Slipping—Drying. Drying of 
Bodies—Processes of Drying: By Evaporation—By Aeration—By Heating—By Ventilation 
—By Absorption — Glazes. Composition and Properties—Raw Materials — Manufacture 
and Application—Firing. Properties of the Bodies and Glazes during Firing—Description 
of the Kilns—Working of the Kilns — Decoration. Colouring Materials — Processes of 
Decoration. 

Part II., Special Pottery Methods. Terra Cottas. Classification: Plain Ordinary, 
Hollow, Ornamental, Vitrified; and Light Bricks—Ordinary and Black Tiles—Paving Tiles— 
Pipes—Architectural Terra Cottas—Vases, Statues and Decorative Objects—Common Pottery 
—Pottery for Water and Filters—Tobacco Pipes—Lustre Ware—Properties and Tests for 
Terra Cottas — Fireclay Goods. Classification: Argillaceous, Aluminous, Carboniferous, 
Silicious and Basic Fireclay Goods—Fireclay Mortar (Pug)—Tests for Fireclay Goods— 
Faiences. Varnished Faiences—Enamelled Faiences—Silicious Faiences—Pipeclay Faiences 
—Pebble Work—Feldspathic Faiences—Composition, Processes of Manufacture and General 
Arrangements of Faience Potteries—Stoneware. Stoneware Properly So-called: Paving 
Tiles—Pipes—Sanitary Ware—Stoneware for Food Purposes and Chemical Productions— 
Architectural Stoneware—Vases, Statues and other Decorative Objects—Fine Stoneware 
—Porcelain. Hard Porcelain for Table Ware and Decoration, for the Fire, for Electrical 
Conduits, for Mechanical Purposes; Architectural Porcelain, and Dull or Biscuit Porcelain— 
Soft Phosphated or English Porcelain—Soft Vitreous Porcelain, French and New Sévres— 
Argillaceous Soft or Seger’s Porcelain—Dull Soft or Parian Porcelain—Dull Feldspathic 
Soft Porcelain—Index. 


POTTERY DECORATING. By R. Hainpacn. Translated 


from the German. Crown 8vo. 22 Illustrations. Deals with Glazes, 
Colours, etc. [In the Press. 


ARCHITECTURAL POTTERY. Bricks, Tiles, Pipes, Ena- 


melled Terra-cottas, Ordinary and Incrusted Quarries, Stoneware 
Mosaics, Faiences and Architectural Stoneware. By LEON LEFEVRE. 
With Five Plates. 950 Illustrations in the Text, and numerous estimates. 
500 pp., royal 8vo. Translated from the French by K. H. Birp, M.A., 
and W. Moore Binns. Price 15s. net. (Post free, 15s. 6d. home; 
16s. 6d. abroad.) 

Cont 


ents. 
Part I. Plain Undecorated Pottery.—Clays, Bricks, Tiles, Pipes, Chimney Flues, 
Terra-cotta. 
Part II. Made-up or Decorated Pottery. 
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THE ART OF RIVETING GLASS, CHINA AND 
EARTHENWARE. By J. Howartu. Second Edition. 


Paper Cover. Price ls, net; by post, home or abroad, Is. Id. 


NOTES ON POTTERY CLAYS. Their Distribution, Pro- 
perties, Uses and Analyses of Ball Clays, China Clays and China 
Stone. By JAS. Farrigz, F.G.S. 132 pp. Crown 8vo. Price 3s. 6d. 
net. (Post free, 3s. 9d. home; 3s. 10d. abroad.) 


A Reissue of 
THE HISTORY OF THE STAFFORDSHIRE POTTER. 
IES; AND THE RISE AND PROGRESS OF THE 
MANUFACTURE OF POTTERY AND PORCELAIN, 


With References to Genuine Specimens, and Notices of Eminent Pot- 
ters. By SIMEON SHAW. (Originally Published in 1829.) 265 pp. 
Demy 8vo. Price 7s. 6d. net. (Post free, 7s, 10d. home ; 8s. 3d. abroad.) 


Contents. : 


Introductory Chapter showing the position of the Pottery Trade at the present time 
(1899)—Preliminary Remarks—The Potteries, comprising Tunstall, Brownhills, Green- 
field and New Field, Golden Hill, Latebrook, Green Lane, Burslem, Longport and Dale Hall, 
Hot Lane and Cobridge, Hanley and Shelton, Etruria, Stoke, Penkhull, Fenton, Lane Delph, 
Foley, Lane End—On the Origin of the Art, and its Practice among the early Nations— 
Manufacture of Pottery, prior to 1700—The Introduction of Red Porcelain by Messrs. 
Elers, of Bradwell, 1690—Progress of the Manufacture from 1700 to Mr. Wedgwood’s 
commencement in 1760—Introduction of Fluid Glaze—Extension of the Manufacture of 
Cream Colour—Mr,. Wedgwood's Queen's Ware—Jasper, and Appointment of Potter to Her 
Majesty—Black Printing—Introduction of Porcelain. Mr. W. Littler’s Porcelain—Mr. 
Cookworthy'’s Discovery of Kaolin and Petuntse, and Patent—Sold to Mr. Champion—re- 
sold to the New Hall Com.—Extension of Term—Blue Printed Pottery. Mr. Turner, Mr. 
Spode (1), Mr. Baddeley, Mr. Spode (2), Messrs. Turner, Mr. Wood, Mr. Wilson, Mr. Minton— 
Great Change in Patterns of Blue Printed—Introduction of Lustre Pottery. Improve- 
ments in Pottery and Porcelain subsequent to 1800. 


A Reissue of 
THE CHEMISTRY OF THE SEVERAL NATURAL 
AND ARTIFICIAL HETEROGENEOUS COM- 
POUNDS USED IN MANUFACTURING POR- 


CELAIN, GLASS AND POTTERY. By Simeon Suaw. 
(Originally published in 1837.) 750 pp. Royal8vo. Price 14s. net. (Post 
free, 15s. home; 17s. abroad.) 


Glassware, Glass Staining and 


Painting. 
RECIPES FOR FLINT GLASS MAKING. By a British 


Glass Master and Mixer. Sixty Recipes. Being Leaves from the 
Mixing Book of several experts in the Flint Glass Trade, containing 
up-to-date recipes and valuable information as to Crystal, Demi-crystal 
and Coloured Glass in its many varieties. It contains the recipes for 
cheap metal suited to pressing, blowing, etc., as well as the most costly 
crystal and ruby. Crown 8vo. Price 10s. 6d. net. (Post free, 10s. 9d. 
home ; 10s. 10d. abroad.) 
Contents. 


Ruby—Ruby from Copper—Flint for using with the Ruby for Coating—A German Metal— 
Cornelian, or Alabaster—Sapphire Blue—Crysophis—Opal—Turquoise Blue—Gold Colour— 
Dark Green—Green (common)—Green for Malachite—Blue for Malachite—Black for Mela- 
chite—Black—Common Canary Batch—Canary—White Opaque Glass—Sealing-wax Red— 
Flint—Flint Glass (Crystal and Demi)—Achromatic Glass—Paste Glass—White Enamel— 
Firestone— Dead White (for moons)—White Agate—Canary—Canary Enamel—Index. 
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A TREATISE ON THE ART OF GLASS PAINTING. 


Prefaced with a Review of Ancient Glass. By ERNEST R. SUFFLING. 
With One Coloured Plate and Thirty-seven Illustrations. Demy 8vo. 
140 pp. Price 7s. 6d. net. (Post free, 7s. 10d. home ; 8s. abroad.) 


Contents. 
A Short History of Stained Glass—Designing Scale Drawings—Cartoons and the Cut Line 


—Various Kinds of Glass Cutting for Windows—The Colours and Brushes used in Glass 
Painting—Painting on Glass, Dispersed Patterns—Diapered Patterns—Aciding—Firing— 


Fret Lead Glazing—Index. 


PAINTING ON GLASS AND PORCELAIN AND 
ENAMEL PAINTING. A Complete Introduction to the 


Preparation of all the Colours and Fluxes used for Painting on Porce- 
lain, Enamel, Faience and Stoneware, the Coloured Pastes and Col- 
oured Glasses, together with a Minute Description of the Firing of 
Colours and Enamels. By FELIX HERMANN, Technical Chemist. With 
Eighteen Illustrations. 300 pp. Translated from the German second 
and enlarged Edition. Price 10s. 6d. net. (Post free, 10s. 10d. home ; 
11s. abroad.) 


Paper Making, Paper Dyeing, 


and Testing. 
THE DYEING OF PAPER PULP. A Practical Treatise for 


the use of Papermakers, Paperstainers, Students and others. By 
Jutius Errurt, Manager of a Paper Mill. Translated into English 
and Edited with Additions by JuLius HUBNER, F:C;S., Lecturer-on 
Papermaking at the Manchester Municipal Technical School. With 
Illustrations and 157 patterns of paper dyed in the pulp. Royal 
8vo, 180 pp. Price 15s. net. (Post free, 15s. 6d. home; 16s. 6d. abroad.) 


Contents. 

Behaviour of the Paper Fibres during the Process of Dyeing, Theory of the 
Mordant—Colour Fixing Mediums (Mordants)—Influence of the Quality of the Water 
Used—Inorganic Colours—Organic Colours—Practical Application of the Coal Tar 
Colours according to their Properties and their Behaviour towards the Different 
Paper Fibres—Dyed Patterns on Various Pulp Mixtures—Dyeing to Shade—Index. 


THE TESTING OF PAPER ANDITS RAW MATERIALS. 


By Henry P. STEVENS, M.A., Ph.D., F.1.C. Royal 12mo. 60 Illustra- 
tions. [In the press. 


Contents. 

Introduction.—Dealing with the Apparatus required in Chemical Work and General 
Chemical Manipulation, introducing the subject of Qualitative and Quantitative Analysis. 
Fuels.—Analysis of Coal, Coke and other Fuels—Sampling and Testing for Moisture, Ash, 
Calorific Value, etc.—Comparative Heating Value of different Fuels and Relative Efficiency. 
Water.—Analysis for Steam Raising and for Paper Making Purposes generally—Water 
Softening and Puritication—A List of the more important Water Softening Plant, giving 
Power required, Weight, Space Occupied, Out-put and Approximate Cost. Raw Materials 
and Detection of Adulterants.—Analysis and Valuation of the more important Chemicals 
used in Paper Making, including Lime, Caustic Soda, Sodium Carbonate, Mineral Acids, 
Bleach Antichlor, Alum, Rosin and Rosin Size, Glue Gelatin and Casein, Starch, China Clay, 
Blanc Fixe, Satin White and other Loading Materials, Mineral Colours and Aniline Dyes. 
Manufacturing Operations.—Rags and the Chemical Control of Rag Boiling—Esparto 
Boiling—Wood Boiling—Testing Spent Liquors and Recovered Ash—Exper imental Tests 
with Raw Fibrous Materials—Boiling in Autoclaves—Bleaching and making up Hand Sheets 
—Examination of Sulphite Liquors—Estimation of Moisture in Pulp and Half-stuff—Recom 
mendations of the British Wood Pulp Association. Finished Products. —Paper Testing, 
including Physical, Chemical and Microscopical Tests, Area, Weight, Thickness, Apparent 
Specific Gravity, Bulk or Air Space. Determination of Machine Direction, Thickness, 
Strength, Stretch, Resistance to Crumpling and Friction, Transparency, Absorbency and 
other qualities of Blotting Papers—Determination of the Permeability of Filtering Papers— . 
Detection and Estimation of Animal and Vegetable Size in Paper—Sizing Qualities of 
Paper— Fibrous Constituents—Microscopical Examination of Fibres—The Effect of Beating 
on Fibres—Staining Fibres—Mineral Matter—Ash—Qualitative and Quantitative Examina- 
tion o: Mineral Matter—Examination of Coated Papers and Colouring Matters tn Paper, 
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Tables.—English and Metrical Weights and Measures with Equivalents—Conversion of 
Grams to Grains and vice versd—Equivalent Costs per Ib., cwt., and ton—Decimal Equivalents 
of Ibs., qrs., and cwts.—Thermometric and Barometric Scales—Atomic Weights and Molecular 
Weights—Factors for Calculating the Percentage of Substance Sought from the Weight of 
Substance Found—Table of Solubilities of Substances Treated of in Paper Making—Specitic 
Gravity Tables of such substances as are used in Paper Making, including Sulphuric Acid, 
Hydrochloric Acid, Bleach, Milk of Lime, Caustic da, Carbonate of Soda, etc., giving 
Percentage Strength with Specific Gravity and Degrees Tw.—Hardness Table for Soap 
Tests—Dew Point—Wet and Dry Bulb Tehles—Provertion of Saturated Steam, giving 
Temperature, Pressure and Volume—List of Different Machines used in the Paper Making 
Industry, giving Size, Weight, Space Occupied, Power to Drive, Out-put and Approximate 
Cost—Calculation of Moisture in Pulp—Rag-Boiling Tables, giving Percentages of Lime, 
Soda and Time required—Loss in Weight in Rags and other Raw Materials during Boiling 
and Bleaching—Conditions of Buying and Selling as laid down by the Paper Makers’ Associa- 
tion—Table of Names and Sizes of Papers—Table for ascertaining the rem gat Ream from 


the Weight per Sheet—Calculations of Areas and Volumes—Logarithms—Blank pages for 
Notes.’ 


THE TREATMENT OF PAPER FOR SPECIAL 
PURPOSES, By L. E. Awnpés. Translated from the 
German. Crown 8yo. 48 Illustrations. 250 pp. [In the Press. 


Contents. 

I., Parchment Paper, Vegetable Parchment.—-The Parchment Paper Machine— 
Opaque Supple Parchment Paper—Thick Parchment—Krugler’s Parchment Paper and Parch- 
ment Slates—Double and Triple Osmotic Parchment—Utilising Waste Parchment Paper— 
Parchmented Linen and Cotton—Parchment Millboard—Imitation Horn and Ivory from 
Parchment Paper—Imitation Parchment Paper—Artificial Parchment—Testing the Sulphuric 
Acid. II., Papers for Transfer Pictures. IIl., Papers for Preservative and Packing 
Purposes.—Butter Paper—Wax Paper—Paraffin Paper—Wrapping Paper for Silverware— 
Waterproof Paper—Anticorrosive Paper. IV., Grained Transfer Papers. V., Fireproof and 
Antifalsification Papers. VI., Paper Articles.—Vulcanised Paper Maché—Paper Bottles— 
Plastic Articles of Paper—Waterproof Coverings for Walls and Ceijings—Paper Wheels, 
Roofing and Boats—Paryer Barrels—Paper Boxes—Paper Horseshoes. VII., Gummed Paper. 
VIII., Hectograph Papers. IX., Insecticide Papers.—Fly Papers—Moth Papers. X., 
Chalk and Leather Papers.—Glacé Chalk Paper—Leather Paper—Imitation Leather. 
XI., Luminous Papers—Blue-Print Papers—Blotting Papers. XII., Metal Papers—Medi- 
cated Papers. XIII., Marbled Papers. XIV., Tracing and Copying Papers—Iridiscent or 
Mother of Pearl Papers. XV., Photographic Papers—Shellac Paper—Fumigating Papers— 
Test Papers. XVI., Papers for Cleaning aad Polishing Purposes—Glass Paper— 
Pumic Paper—Emery Paper. XVII., Lithographic Transter Papers. XIX., Sundry 
Special Papers—Satin Paper—Enamel Paper—Cork Paper—Split Paper—Electric Paper— 
Paper Matches—Magic Pictures—Laundry Blue Papers—Blue Paper for Bleachers. XX., 
Waterproof Papers—Washable Drawing Papers—Washable Card—Washable Coloured Paper 
—Waterproof Millboard—Sugar Paper. XXI., The Characteristics of Paper—Paper Testing. 


Enamelling on Metal. 


ENAMELS AND ENAMELLING. For Enamel Makers, 


Workers in Gold and Silver, and Manufacturers of Objects of Art. 
By PauL Ranpavu. Translated from the German. With Sixteen IIlus- 


trations. Demy 8vo. 180 pp. Price 10s. 6d.net. (Post free, 10s. 10d. 
home ; 11s. abroad.) 


THE ART OF ENAMELLING ON METAL. By W. 


NORMAN Brown. Twenty-eight Illustrations. Crown 8vo. 60 pp. 
Price 2s. 6d. net. (Post free, 2s. 9d. home and abroad.) 


Silk Manufacture. 


SILK THROWING AND WASTE SILK SPINNING. 


By HOLLINS RAYNER. Demy 8vo. 170 pp. 117 Illus. Price 5s. net. 
(Post free, 5s. 4d. home; 5s. 6d. abroad.) 


Contents. | ; , 

The Silkworm—Cocoon Reeling and Qualities of Silk—Silk Throwing—Silk Wastes—The 

Preparation of Silk Waste for Degumming—Silk Waste Degumming, Schapping and Dis- 

charging—The Opening and Dressing of Wastes—Silk Waste “ Drawing” or “ Preparing” 

Machinery—Long Se pap Pik Spinning—Spinning and Finishing Processes-—Utilisation 
of Waste Products—Noil Spinning—Exhaust Noil Spinning. 
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Books on Textile and Dyein 
Subjects. | 


THE CHEMICAL TECHNOLOGY OF TEXTILE 


FIBRES: Their Origin, Structure, Preparation, Washing, 
Bleaching, Dyeing, Printing and Dressing. By Dr. GEORG VON 
GEoRGIEVICS. Translated from the German by CHARLES SALTER. 
320 pp. Forty-seven Illustrations. Royal 8vo. Price 10s. 6d. net. 
(Post free, 11s. home; Ils. 3d. abroad.) 


Contents. 
The Textile Fibres—Washing, Bleaching, Carbonising—Mordants and Mor- 
danting—Dyeing—Printing—Dressing and Finishing. 


POWER-LOOM WEAVING AND YARN NUMBERING, 


According to Various Systems, with Conversion Tables. Translated 
from the German of ANTHON GRUNER. With Twenty-six Diagrams 
in Colours. 150 pp. Crown 8vo. Price 7s. 6d. net. (Post free, 


7s. 9d. home; 8s. abroad.) 
contents. 

Power-Loom Weaving in General. Various Systems of Looms—Mounting and 
Starting the Power-Loom. English Looms—Tappet ‘or Treadle Looms—Dobbies— 
General Remarks on the Numbering, Reeling and Packing of Yarn—Appendix— Useful 
Hints. Calculating Warps—Weft Calculations—Calculations of Cost Price in Hanks. 


TEXTILE RAW MATERIALS AND THEIR CON- 


VERSION INTO YARNS. (The Study of the Raw 


Materials- and the Technology of the Spinning Process.) By JULIUS 
ZiPsER. Translated from German by CHARLES SALTER. 302 Illus- 
trations. 500 pp. Demy 8vo. Price 10s. 6d. net. (Post free, 11s. 
home; Ils. 6d. abroad.) 

Contents 


PART 1.—The Raw Materials Used in the Textile Industry: 
MINERAL RAW MATERIALS. VEGETABLE Raw MATERIALS. ANIMAL RAW MATERIALS. 


PART I1.—The Technology of Spinning or the Conversion of Textile Raw 
Materials into Yarn. 

SPINNING VEGETABLE RAW Marteriats. Cotton Spinning—Installation of a Cotton 
Mill—Spinning Waste Cotton and Waste Cotton Yarns—Flax Spinning—Fine Spinning—Tow 
Spinning—Hemp Spinning—Spinning Hemp Tow String—Jute Spinning—Spinning Jute Line 
Yarn—Utilising Jute Waste. 

PART 111.—Spinning Animal Raw Materials. gt 

Spinning Carded Woollen Yarn—Finishing Yarn—Worsted Spinning—Finishing Worsted 
Yarn—Artificial Wool or Shoddy Spinning—Shoddy and Mungo Manufacture—Spinning 
seme. and other Wool Substitutes—Spinning Waste Silk—Chappe Silk—Fine Spinning— 
2 ex. 


GRAMMAR OF TEXTILE DESIGN. By H. NISBET, 
Weaving and Designing Master, Bolton Municipal Technical School. 
Demy 8vo. 280 pp. 490 Illustrations and Diagrams. Price 6s. net. 
(Post free, 6s, 10d. home; 7s. abroad.) 


Contents. ; 
ss Chapter I., INTRODUCTION.—General Principle of Fabric Structure and the use of Design 
aper. 

Chapter II., THE PLAIN WEAVE AND ITS Mopirications.—The Plain, Calico, or 
Tabby Weave.—Firmness of Texture—Variety of Texture—Variety of Form: Ribbed Fabrics 
—Corded Fabrics—Matt Weaves. : ; 

Chapter III., TwiLL AND KINDRED WeEaves.—Classification of Twill Weaves.—1. Con- 
tinuous Twills—(a) Warp-face Twills—(b) W eft-face Twills—(c) Warp and Weft-face Twills— 
The Angle of Twill—Influences affecting the Prominence of Twills and Kindred Weaves (a) 
Character of Weave, (b) Character of Yarn, (c) Number of Threads per Inch, (d) Direction of 
Twill in Relation to the Direction of Twist in Yarn—2. Zigzag or Wavy Twills—3. Re= 
arranged Twills: Satin Weaves—Table of Intervals of Selection for the Construction of 
Satin Weaves—Corkscrew Twills—Rearrangement of Twill Weaves on Satin and other 
Bases—4. Combined Twills—5. Broken Twills—6. Figured or Ornamented Twills, 

Chapter IV., DIAMOND AND KINDRED WEAVEs,—Diamond Weaves.— Honeycomb and 
Kindred Weaves—Brighton Weaves—Sponge Weaves—Huck-a-Back and Kindred Weaves— 
Grecian Weaves—Linear Zigzag Weaves. ; 
(Continued on next page. 
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continued. 


Chapter V., BeEprorp Corps.—Plain Calico-ribbed Bedford Cords—Plain Twill-ribbed 
Bedford Cords—Figured Bedford Cords—Tabulated Data of Part culars relating to the Manu- 
facture of Seventeen Varieties of Bedford Cord Fabrics described in this Chapter. 

Chapter VI., BackED Fasrics.—Weft-backed Fabrics—Warp-backed Fabrics—Reversible 
or Double-faced Fabrics. 

Chapter VII., Fustians.—Varieties of Fustians.—Imperials or Swansdowns—Cantoons 
or Diagonals—Moleskins—Beaverteens—Velveteens and Velveteen Cutting—Ribbed or 
Corde! Velveteen—Figured Velveteen—Corduroy—Figured Corduroy—Corduroy Cutting 
Machines, 

Chapter VIII., Terry Pite Faprics.—Meth ds of producing Terry Pile on Textile Fab- 
rics—Terry-forming Devices—Varieties of Terry Fabrics—Action of the Reed in Relation to 
Shedding—Figured Terry Weaving—Practical Details of Terry Weaving. 

Chapter IX.,Gauze AND Leno Faprics.—Gauze, Net Leno, and Leno Brocade 
Varieties of Cross-Weaving.—Plain Gauze, and a Heald Gauze or Leno Harness—Net 
Leno Fabrics—Gauge and Net Leno Figuring by means of several Back Standard Healds to 
each Doup Heald—Leno Specialities oceess by a System of Crossing Warp Ends in 
front of the Reed—A Device for the Production of Special Leno Effects—Full Cross Leno 
Fabrics—Relative Merits of a Top and a Bottom Doup Harness—Relative Merits of Different 
Types of Dobbies for Gauze and Leno Fabrics— Shaking Devices for Leno Weaving—Practical 
Details of Leno Weaving—Tempered Steel-wire Doup Harnesses for Cross-weaving— 
Mock or Imitation Leno Fabrics. 

Chapter X, Tissuz, LappetT, AND Swivel FIGURING: ALSO ONDULE EFFECTS, AND 
LoopeD Fasrics.—Tissue Figuring—Madras Muslin ae ep meg Figuring—Spot 
Lapoet Figuring—Swivel PFiguring—Woven Ondulé Effects—Loom for Weaving Ondulé 
Effects—Weft Ondulé Effects—Looped Fabrics.—Inpex. 


NEEDLEWORK AND DESIGN, By Miss M. E. Wikin- 
SON. Quarto. 24 Plates and Text. 52 pp. [In the Press. 


HOME LACE-MAKING. A Handbook for Teachers and 
Pupils. By M. BE. W. Mitroy. Crown 8vo. 64 pp. With 3 Plates 
and 9 Diagrams. Price Is. net. (Post free, 1s. 3d. home; Is. 4d. 
abroad.) 


THE CHEMISTRY OF HAT MANUFACTURING. Lec- 
tures delivered before the Hat Manufacturers’ Association. By Wat- 
SON SMITH, F.C.S., F.LC. Revised and Edited by ALBERT SHONK. 
Crown 8vo. 132 pp. 16 Illustrations. Price 7s. 6d. net. (Post free, 
7s. 9d. home; 7s. 10d. abroad.) 


Contents. 

Textile Fibres, principally Wool, Fur, and Hair—Water : its Chemistry and Properties; 
Impurities and their Action; Tests of Purity—Acids and Alkalis—Boric Acid, Borax, Soap— 
Shellac, Wood Spirit, and the Stiffening and Proofing Process—Mordants: their Nature and 
Use—Dyestuffs and Colours—Dyeing of Wool and Fur; and Optical Properties of Colours— 
Index. 


THE TECHNICAL TESTING OF YARNS AND TEX. 
TILE FABRICS. With Reference to Official Specifica- 


tions. Translated from the German of Dr. J. HERZFELD, Second 
Edition. Sixty-nine Illustrations. 200 pp. Demy 8vo. Price 10s. 6d. 
net. (Post free, 10s. 10d. home ; 11s. abroad.) 
Contents. 
Yarn Testing, Determining the Yarn Number—Testing the Length of Yarns— 
Examination of the External Appearance of Yarn—Determining the Twist of Yarn 


and Twist — Determination of Tensile Strength and Elasticity — Estimating the 
Percentage of Fat in Yarn—Determination of Moisture (Conditioning)—Appendix. 


DECORATIVE AND FANCY TEXTILE FABRICS. 
By R. T. Lorp. Manufacturers and Designers of Carpets, Damask, 
Dress and all Textile Fabrics. 200 pp. Demy 8vo. 132 Designs and 
Illustrations, Price 7s. 6d.net. (Post free, 7s. 10d. home; 8s. abroad.) 


THEORY AND PRACTICE OF DAMASK WEAVING. 
By H. Kinzer and K. WALTER. Royal 8vo. Eighteen Folding Plates. 
Six Illustrations. Translated from the German. 110 pp. Price 8s. 6d, 
net. (Post free, 9s. home; 9s. 6d. abroad.) 
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Contents. 

The Various Sorts of Damask Fabrics—Drill (Ticking, Handloom-made)—Whole 
Damask for Tablecloths—Damask with Ground- and Connecting-warp Threads—Furniture 
Damask—Lampas or Hangings—Church Damasks—The Manufacture of Whole Damask 
—Damask Arrangement with and without Cross-Shedding—The Altered Cone-arrangement— 
The Principle of the Corner Lifting Cord—The Roller Principle—The Combination of the 
Jacquard with the so-called Damask Machine—The Special Damask Machine—The Combina- 
tion of Two Tyings. 


FAULTS IN THE MANUFACTURE OF WOOLLEN 
GOODS AND THEIR PREVENTION. By Nico.as 


REISER. Translated from the Second German Edition. Crown 8vo. 
Sixty-three Illustrations. 170 pp. Price 5s. net. (Post free, 5s, 4d. 
home; 5s. 6d. abroad.) 

contents. 

Improperly Chosen Raw Material or “Improper Mixtures—Wrong Treatment of the 
Material in Washing, Carbonisation, Drying, Dyeing and Spinning—Improper Spacing of the 
Goods in the Loom—Wrong Placing of Colours—Wrong Weight or Width of the Goods 
—Breaking of Warp and Weft Threads—Presence of Doubles, Singles, Thick, Loose, 
and too Hard Twisted Threads as well as Tangles, Thick Knots and the Like—Errors in 
Cross-weaving—I nequalities, 7.e., Bands and Stripes—Dirty Borders—Defective Selvedges— 
Holes and Buttons—Rubbed Places—Creases—Spots—Loose and Bad Colours—Badly Dyed 
Selvedges—Hard Goods— Brittle Goods— Uneven Goods— Removal of Bands, Stripes, 
Creases and Spots. 


SPINNING AND WEAVING CALCULATIONS, especially 
relating to Woollens. From the German of N. REISER. Thirty-four 
Illustrations. Tables. 160 pp. Demy 8vo. 1904. Price 10s. 6d. net. 
(Post free, 10s. 10d. home ; 11s. abroad.) 


Contents. 
Calculating the aw Material—Proportion of Different Grades of Wool to Furnish a 
Mixture at a Given Price—Quantity to Produce a Given Length—Yarn Calculations—Yarn 
Number—Working Calculations—Calculating the Reed Count—Cost of Weaving, etc. 


WATERPROOFING OF FABRICS. By Dr. S. Mierzinski. 
Crown 8vo. 104 pp. 29 Illus. Price 5s. net. (Post free, 5s. 3d. home ; 


5s. 4d. abroad.) 
Contents. 


Introduction—Preliminary Treatment of the Fabric— Waterproofing with Acetate of 
Alumina—Impregnation of the Fabric—Drying—Waterproofing with Paraftin—Waterproofing 
with Ammonium Cuprate— Waterproofing with Metallic Oxides— Coloured Waterproof 
Fabrics—Waterproofing with Gelatine, Tannin, Caseinate of Lime and other Bodies—Manu- 
facture of Tarpaulin—British Waterproofing Patents—Index, 


HOW TO MAKE A WOOLLEN MILL PAY. By Joun 
Mackie. Crown 8vo. 76 pp. Price 3s. 6d. net. (Post free, 3s. 9d. 
home ; 3s. 10d. abroad.) 


Contents. 
Blends, Piles, or Mixtures of Clean Scoured Wools—Dyed Wool Book—The Order Book 
—Pattern Duplicate Books—Management and Oversight—Constant Inspection of Mill De- 
partments—I mportance of Delivering Goods to Time, Shade, Strength, etc.—Plums. 


(For ‘Textile Soaps and Oils” see p. 7.) 


Dyeing, Colour Printing, 
Matching and Dye-stufis. 


THE COLOUR PRINTING OF CARPET YARNS. Manual 
for Colour Chemists and Textile Printers. By Davip PATERSON, 
F.C.S. Seventeen Illustrations. 136 pp. Demy 8vo. Price 7s. 6d. 
net. (Post free, 7s. 10d. home; 8s. abroad.) 

Contents. |. ; 

Structure and Constitution of Wool Fibre—Yarn Scouring—Scouring Materials—Water for 
Scouring—Bleaching Carpet Yarns—Colour Making for Yarn Printing—Colour Printing 
Pastes—Colour Recipes for Yarn Printing—Science of Colour Mixing—Matching of Colours 
—“Hank” Printing—Printing Tapestry Carpet Yarns—Yarn Printing—Steaming Printed 
Yarns—Washing of Steamed Yarns—Aniline Colours Suitable for Yarn Printing—Glossary of 
Dyes and Dye-wares used in Wood Yarn Printing—Appendix. 
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THE SCIENCE OF COLOUR MIXING. A Manual in- 


tended for the use of Dyers, Calico Printers and Colour Chemists. By 
DavibD PATERSON, F.C.S. Forty-one Illustrations, Five Coloured Plates, 
and Four Plates showing Eleven Dyed Specimens of Fabrics. 132 
pp. Demy 8vo. Price 7s. 6d. net. (Post free, 7s. 10d. home; 8s. 


abroad.) 
Contents. 

Colour a Sensation; Colours of Illuminated Bodies; Colours of Opaque and Transparent 
Bodies; Surface Colour—Analysis of Light; Spectrum; Homogeneous Colours; Ready 
Method of Obtaining a Spectrum—Examination of Solar Spectrum; The Spectroscope and 
Its Construction; Colourists’ Use of the Spectroscope—Colour by Absorption; Solutions and 
Dyed Fabrics; Dichroic Coloured Fabrics in Gaslight—Colour Primaries of the Scientist 
versus the Dyer and Artist; Colour Mixing by Rotation and Lye Dyeing; Hue, Purity, 
Brightness; Tints; Shades, Scales, Tones, Sad and Sombre Colours—Colour Mixing; Pure 
and Impure Greens, Orange and Violets; Large Variety of Shades from few Colours: Con- 
sideration of the Practical Primaries: Red, Yellow and Blue—Secondary Colours; Nomen- 
clature of Violet and Purple Group; Tints and Shades of Violet: Changes in Artificial Light 
—Tertiary Shades; Broken Hues; Absorption Spectra of Tertiary Shades—Appendix: Four 
Plates with Dyed Specimens Illustrating Text—Index. 


DYERS’ MATERIALS: An Introduction to the Examination, 


Evaluation and Application of the most important Substances used in 
Dyeing, Printing, Bleaching and Finishing. By Paut HEERMAN, Ph.D. 
Translated from the German by A. C. WriGut, M.A. (Oxon.), B.Sc. 
(Lond.). Twenty-four Illustrations. Crown 8vo. 150 pp. Price 5s. 
net. (Post free, 5s. 4d. home; 5s. 6d. abroad.) 


COLOUR MATCHING ON TEXTILES. A Manual in- 


tended for the use of Students of Colour Chemistry, Dyeing and 
Textile Printing. By Davin Paterson, F.C.S. Coloured Frontis- 
piece. Twenty-nine Illustrations and Fourteen Specimens of Dyed 
Fabrics. Demy 8vo. 132 pp. Price 7s. 6d. net. (Post free, 7s. 10d. 
home; 8s. abroad.) 

Contents. 

Colour Vision and Structure of the Eye—Perception of Colour—Primary and Comple- 
mentary Colour Sensations—Daylight for Colour Matching—Selection of a Good Pure Light 
—Diffused Daylight, Direct Sunlight, Blue Skylight, Variability of Daylight, etc., etc.— 
Matching of Hues—Purity and Luminosity of Colours—Matching Bright Hues—Aid of Tinted 
Films—Matching Difficulties Arising from Contrast—Examination of Colours by Reflected 
and Transmitted Lights—Effect of Lustre and Transparency of Fibres in Colour Matching 
—Matching of Colours on Velvet Pile—Optical Properties of Dyestuffs, Dichroism, Fluor- 
escence—Use of Tinted Mediums—Orange Film—Defects of the Eye—Yellowing of the Lens 
—Colour Blindness, etc.—Matching of Dyed Silk Trimmings and Linings and Bindings—Its 
Difficulties—Behaviour of Shades in Artificial Light—Colour Matching of Old Fabrics, etc.— 
Examination of Dyed Colours under the Artificial Lights—Electric Arc, Magnesium and Dufton, 
Gardner Lights, Welsbach, Acetylene, etc.—Testing Qualities of an Iluminant—Infuence 
of the Absorption Spectrum in lars ge of Hue under the Artificial Lights—Study of the 
Causes of Abnormal Modifications of Hue, etc. 


COLOUR: A HANDBOOK OF THE THEORY OF 


COLOUR. By Georce H. Hurst, F.C.S. With Ten 
Coloured Plates and Seventy-two Illustrations. 160 pp. Demy 8vo. 
Price 7s. 6d. net. (Post free, 7s. 10d. home ; 8s. abroad.) 
Contents. 
Colour and Its Production—Cause of Colour in Coloured Bodies—Colour Pheno- 
mena and Theories—The Physiology of Light—Contrast—Colour in Decoration and 
Design—Measurement of Colour. 


Reissue of 


THE ART OF DYEING WOOL, SILK AND COTTON. 
Translated from the French of M. HELLoT, M. Macguer and M. LE 
PILEUR D’Apuicny. First Published in English in 1789. Six Plates. 
Demy 8vo. 446 pp. Price 5s. net. (Post free, 5s. 6d. home; 6s. 
abroad.) 

Contents. 
Part I. The Art of Dyeing Wool and Woollen Cloth, Stuffs, Yarn, Worsted, etc. 


Part II., The Art of Dyeing Silk. Part III., The Art of Dyeing Cotton and Linen 
Thread, together with the Method of Stamping Silks, Cottons, etc. 
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THE CHEMISTRY OF DYE-STUFFS. By Dr. Grorc Von 


GEORGIEvVics. Translated from the Second German Edition. 412 pp. 
Demy 8vo. Price 10s. 6d. net. (Post free, 11s. home; 11s. 6d. abroad.) 


Conients. 

Introduction—Coal Tar—Intermediate Products in the Manufacture of Dye-stuffs—The 
Artificial Dye-stuffs (Coal-tar Dyes)—Nitroso Dye-stuffs—Nitro Dye-stuffs—Azo Dye-stuffs— 
Substantive Cotton Dye-stuffs—Azoxystilbene Dye-stuffs— Hydrazones — Ketoneimides — 
Triphenylmethane Dye-stuffs—Rosolic Acid Dye-stuffs—Xanthene Dye-stuffs—Xanthone Dye- 
stuffs—Flavones—Oxyketone Dye-stuffs—Quinoline and Acridine Dye-stuffs—Quinonimide 
or Diphenylamine Dye-stuffs—The Azine Group: Eurhodines, Safranines and Indulines— 
Eurhodines— Safranines — Quinoxalines — Indigo — Dye-stuffs of Unknown Constitution — 
Sulphur or Sulphine Dye stuffs—Development of the Artificial Dye-stuff Industry—The 
Natural Dye-stuffs—Mineral Colours—Index. 


THE DYEING OF COTTON FABRICS: A Practical 


Handbook for the Dyer and Student. By FRANKLIN BEECH, Practical 

Colourist and Chemist. . 272 pp. Forty-four Illustrations of Bleaching 

and Dyeing Machinery. Demy 8vo. Price 7s. 6d. net. (Post free, 
- 7s. 10d. home; 8s. abroad.) 


Contents. 

Structure and Chemistry of the Cotton Fibre—Scouring and Bleaching of Cotton—Dyeing 
Machinery and Dyeing Manipulations—Principles and Practice of Cotton Dyeing—Direct 
Dyeing; Direct Dyeing followed by Fixation with Metallic Salts; Direct Dyeing followed by 
Fixation with Developers; Direct Dyeing followed by Fixation with Couplers; Dyeing on 
Tannic Mordant; Dyeing on Metallic Mordant; Production of Colour Direct upon Cotton 
Fibres; Dyeing Cotton by Impregnation with Dye-stuff Solution—Dyeing Union (Mixed Cotton 
and Wool) Fabrics—Dyeing Half Silk (Cotton-Silk, Satin) Fabrics—Operations following 
Dyeing—Washing, Soaping, Drying—Testing of the Colour of Dyed Fabrics—Experimental 
Dyeing and Comparative Dye Testing—Index. 

The book contains numerous recipes for the production on Cotton Fabrics of all kinds of a 
great range of colours, 


THE DYEING OF WOOLLEN FABRICS. By FRANKLIN 


BEECH, Practical Colourist and Chemist. Thirty-taree Illustrations. 
Demy 8vo. 228 pp. Price 7s. 6d. net. (Post free, 7s. 10d. home ; 
8s. abroad.) 

Contents. 

The Wool Fibre—Structure, Composition and Properties—Processes Preparatory to Dyeing 
—Scouring and Bleaching of Wool—Dyeing Machinery and Dyeing Manipulations—Loose 
Wool Dyeing, Yarn Dyeing and Piece Dyeing Machinery—The Principles and Practice of 
Wool Dyeing—Properties of Wool Dyeing—Methods of Wool Dyeing—Groups of -Dyes— 
Dyeing with the Direct Dyes—Dyeing with Basic Dyes—Dyeing with Acid Dyes—Dyeing 
with Mordant Dyes—Level Dyeing—Blacks on Wool—Reds on Wool—Mordanting of Wool— 
Orange Shades on Wool—Yellow Shades on Wool—Green Shades on Wool—Blue Shades on 
Wool—Violet Shades on Wool—Brown Shades on Wool—Mode Colours on Wool—Dyeing 
Union (Mixed Cotton Wool) Fabrics—Dyeing of Gloria—Operations following Dyeing— 
Washing, Soaping, Drying—Experimental Dyeing and Comparative Dye Testing—Testing of 
the Colour of Dyed Fabrics—Index. 


Bleaching and Washing. 


A PRACTICAL TREATISE ON THE BLEACHING OF 
LINEN AND COTTON YARN AND FABRICS. By 


L. TAILFER, Chemical and Mechanical Engineer. Translated from the 
French by JoHN GEDpDES McINnTosH. Demy 8vo. 303 pp. Twenty 
Illus. Price 12s. 6d. net. (Post free, 13s. home; 13s. 6d. abroad.) 


Cotton Spinning and Combing. 


COTTON SPINNING (First Year). By THomas THORNLEY, 


Spinning Master, Bolton Technical School. 160 pp. Eighty-four Illus- 
trations. Crown 8vo. Second Impression. Price 3s. net. (Post free, 
3s. 4d. home; 3s. 6d. abroad.) 


Contents. 
Syllabus and Examination Papers of the City and Guilds of London Institute—Cultiva- 
tion, Classification, Ginning, Baling and Mixing of the Raw Cotton—Bale-Breakers, Mixing 
Lattices and Hopper Feeders—Opening and Scutching—Carding—Indexes. 
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COTTON SPINNING (Intermediate, or Second Year). By 


THOMAS THORNLEY. 180 pp. Seventy Illustrations. Crown 8vo. 
Price 5s. net. (Post free, 5s. 4d. home ; 5s. 6d. abroad.) 


Contents. 
Syllabuses and Examination Papers of the City and Guilds of London Institute—The 
Combing Process—The Drawing Frame—Bobbin and Fly Frames—Mule Spinning—Ring 
Spinning—General Indexes. 


COTTON SPINNING (Honours, or Third Year). By THomas 


THORNLEY. 216 pp. Seventy-four Illustrations. Crown 8vo. Second 
Edition. Price 5s. net. (Post free, 5s. 4d. home; 5s. 6d. abroad.) 


Contents. 

Syllabuses and Examination Papers of the City and Guilds of London Institute—Cotton— 
The Practical Manipulation of Cotton Spinning Machinery—Doubling and Winding—Reeling 
—Warping—Production and Costs—Main Driving—Arrangement of Machinery and Mill 
Planning—Waste and Waste Spinning—Indexes. 


COTTON COMBING MACHINES. By Tuos. Tuorn_ey, 
Spinning Master, Technical School, Bolton. Demy 8vo. 117 Illustra- 
tions. 300 pp. Price 7s. 6d. net. (Post free, 8s. home ; 8s. 6d. abroad.) 

Contents. 

The Sliver Lap Machine and the Ribbon Cap Machine—General Description of the Heilmann 
Comber—The Cam Shaft—On the Detaching and Attaching Mechanism of the Comber— 
Resetting of Combers—The Erection of a Heilmann Comber—Stop Motions; Various Calcu- 
lations—Various Notes and Discussions—Cotton Combing Machines of Continental Make— 
Index. 


Flax, Hemp and Jute Spinning. 
MODERN FLAX, HEMP AND JUTE SPINNING AND 


TWISTING. A Practical Handbook for the use of Flax, 
Hemp and Jute Spinners, Thread, Twine and Rope Makers. By 
HERBERT R. Carter, Mill Manager, Textile Expert and Engineer, 
Examiner in Flax Spinning to the City and Guilds of London 
Institute. Demy 8vo. 1907. With 92 Illustrations. 200 pp. Price 
7s. 6d. net. (Post free, 7s. 9d. home; 8s. abroad.) 


Contents. 

Raw Fibre.—Origin of Flax—Hemp and Jute Fibre—Description of the Plants—Mode of 
Cultivation—Suitable Climate and Soil—Sowing—Harvesting—Rippling Flax and Hemp— 
Water Retting—Dew Retting—Extraction of the Fibre— Marketing the Fibre—Bracquing— 
Flax, Hemp and Jute Marks—Comparative Prices—Ports of Export—Trade Centres—Fibre 
Selling Conditions—Duty on Fibre—Fibre Exports. Hackling.—Sorting and Storing the 
Raw Fibre—Softening Hemp and Jute—Jute Batching—Cutting—Piecing Out—Roughing— 
Hackling by Hand and Machine—Tippling—Sorting—Ventilation of Hackling Rooms. Sliver 
Formation.—Spreading Line—Heavy Spreading System—Good’s Combined Hackle and 
Spreader—Jute Breaking and Carding—Flax and Hemp Tow Carding—Bell Calculation— 
Clock System—Theory of Spreading. Line and Tow Preparing.— Drawing and Doubling 
— Draft Calculation—Set Calculation—Tow Combing—Compound Systems—Automatic Stop 
Motions and Independent Heads—Details of Preparing Machinery—Ventilation—Humidifica- 
tion. Gill Spinning.—Gill Spinning for Shoe Threads, Rope Yarns, Binder and Trawl 
Twines—The Automatic Gill Spinner—Rope and Reaper Yarn Numbering. The Flax, 
Hemp and Jute Roving Frame.—Bobbin Winding—Differential Motion—Twist Calculation 
—Practical Changing—Rove Stock. Dry and Half-Dry Spinning.—Flyer and Ring 
Frames—Draft and Twist Calculation—Bobbin Dragging—Reaches—Set of Breast Beam 
and Tin-rod. Wet Spinning of Flax, Hemp and Tow—Hot and Cold Water Spinning— 
Improvements in the Water Trough—Turn off and Speed of Spindles—Reaches—Belting— 
Band Tying—Tape Driving—Oiling—Black Threads—Cuts per Spindle—Ventilation of the 
Wet Spinning Room. Yarn Department.—Reeling—Cop Winding—Cheese and Spool 
Winding—Balling Shoe Thread, Reaper Yarn, etc.—Yarn Drying and Conditioning—Yarn 
Bundling—Yarn Baling—Weight of Yarn—Yarn Tables—Duty on Yarn Imports. Manufac- 
ture of Threads, Twines and Cords.—Hank Winding—Wet and Dry Twisting—Cabling— 
Fancy Yarns—Twine Laying—Sizing and Polishing Threads and Twines—Softening Threads 
—Skeining Threads—Balling Twines—Leeson’s Universal Winder—Randing Twines—Spool- 
ing Sewing Threads—Comparative Prices of Flax and Hemp Cords, Lines and Threads. 
Rope Making.—Construction of Hawsers and Cables—Stranding—Laying and Closing— 
Compound Rope Machines—Rules for Rope Makers—Weight of Ropes—Balling and Coiling 
Ropes. Mechanical Department.—Boilers, Engines and Turbines—Power Transmission 
by Belts and Ropes—Electric Light and Power Transmission—Fans—Oils and Oiling— 
Repairs—Fluting. Mill Construction.—Flax, Hemp and Jute Spinning Mills and Ropeworks 
—Heating—Roofs—Chimneys, etc. 
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Collieries and Mines, 
RECOVERY WORK AFTER PIT FIRES. By RoBERT 


LAMPRECHT, Mining Engineer and Manager. Translated from the 
German. Illustrated by Six large Plates, containing Seventy-six 
Illustrations. 175 pp., demy 8vo. Price 10s. 6d. net. (Post free, 
10s. 10d. home; 11s. abroad.) 

Contents. 

Causes of Pit Fires—Preventive Regulations: (1) The Outbreak and Rapid Extension 
of a Shaft Fire can be most reliably prevented by Employing little or no Combustible Material 
in the Construction of the Shaft; (2) Precautions for Rapidly Localising an Outbreak of Fire in 
the Shaft; (3) Precautions to be Adopted in case those under 1 and 2 Fail or Prove Inefficient. 
Precautions against Spontaneous Ignition of Coal. Precautions for Preventing Explosions of 
Fire-damp and Coal Dust. Employment of Electricity in Mining, particularly in Fiery Pits. 
Experiments on the [gnition of Fire-damp Mixtures and Clouds of Coal Dust by Electricity— 
Indications of an Existing or Incipient Fire—Appliances for Working in Irrespirable 
Gases: Respiratory Apparatus; Apparatus with Air Supply Pipes; Reservoir Apparatus; 
Oxygen Apparatus—Extinguishing Pit Fires: (a) Chemical Means; (0) Extinction with 
Water. Dragging down the Burning Masses and Packing with Clay; (c) Insulating the Seat 
of the Fire by Dams. Dam Building. Analyses of Fire Gases. Isolating the Seat of a Fire 
with Dams: Working in Irrespirable Gases (‘‘Gas-diving”’): Air-Lock Work. Complete 
Isolation of the Pit. Flooding a Burning Section isolated by means of Dams. Wooden 
Dams: Masonry Dams. Examples of Cylindrical and Dome-shaped Dams. Dam Doors: 
Flooding the Whole Pit—Rescue Stations: (a) Stations above Ground; (b) Underground 
Rescue Stations—Spontaneous Ignition of Coal in Bulk—Index. 


VENTILATION IN MINES. By Roserr Wasner, Mining 


Engineer. Translated from the German. Royal 8vo. Thirty Plates 
and Twenty-two Illustrations. 240 pp. Price 10s. 6d. net. (Post free, 
lis. home; 11s. 3d. abroad.) 

Contents. 

The Causes of the Contamination of Pit Air—The Means of Preventing the 
Dangers resulting from the Contamination of Pit Air—Calculating the Volume 
of Ventilating Current necessary to free Pit Air from Contamination—Determination 
of the Resistance Opposed to the Passage of Air through the Pit—Laws of Re= 
sistance and Formule therefor—Fluctuations in the Temperament or Specific Re= 
sistance of a Pit—Means for Providing a Ventilating Current in the Pit—Mechani- 
cal Ventilation—Ventilators and Fans—Determining the Theoretical, Initial, and 
True (Effective) Depression of the Centrifugal Fan—New Types of Centrifugal Fan 
of Small Diameter and High Working Speed—Utilising the Ventilating Current to 
the utmost Advantage and distributing the same through the Workings—Artifici= 
ally retarding the Ventilating Current—Ventilating Preliminary Workings—Blind 
Headings—Separate Ventilation—Supervision of Ventilation—INDEx. 


HAULAGE AND WINDING APPLIANCES USED IN 


MINES. By Cart Vork. Translated from the German. 
Royal 8vo. With Six Plates and 148 Illustrations. 150 pp. Price 
8s. 6d. net. (Post free, 9s. home; 9s. 3d. abroad.) 


Contents. 


Haulage Appliances—Ropes— Haulage Tubs and Tracks—Cages and Winding Appliances— 
Winding Engines for Vertical Shafts—Winding without Ropes—Haulage in Levels and 
Inclines—The Working of Underground Engines—Machinery for Downhill Haulage. 


Dental Metallurgy. 


DENTAL METALLURGY: MANUAL FOR STUDENTS 


AND DENTISTS. By A. B. Grirrirus, Ph.D. Demy 

8vo. Thirty-six Illustrations. 200 pp. Price 7s. 6d. net. (Post free, 

7s. 10d. home; 8s. abroad.) 
: Contents. 

Introduction—Physical Properties of the Metals—Action of Certain Agents on Metals— 
Alloys—Action of Oral Bacteria on Alloys—Theory and Varieties of Blowpipes—Fluxes— 
Furnaces and Appliances—Heat and Temperature—Gold—Mercury—Silver—Iron—Copper— 
Zinc—Magnesium—Cadmium—Tin—Lead — Aluminium—Antimony — Bismuth — Palladium— 
Platinum—Iridium—Nickel—Practical Work—Weights and Measures. 
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Engineering, Smoke Prevention 
and Metallurgy. 


THE PREVENTION OF SMOKE. Combined with the 
Economical Combustion of Fuel. By W. C. PopPpLEWELL, M.Sc., 
A.M. Inst., C.E., Consulting Engineer. Forty-six Illustrations. 190 pp. 
Demy 8vo. Price 7s.6d.net. (Post free, 7s. 10d. home; 8s. 3d. abroad.) 


Contents. 


Fuel and Combustion— Hand Firing in Boiler Furnaces—Stoking by Mechanical Means— 
Powdered Fuel—Gaseous Fuel—Efficiency and Smoke Tests of Boilers—Some Standard 
Smoke Trials—The Legal Aspect of the Smoke Question—The Best Means to be adopted for 
the Prevention of Smoke—Index. 


GAS AND COAL DUST FIRING. A Critical Review of 
the Various Appliances Patented in Germany for this purpose since 
1885. By ALBERT Pitscu. 130 pp. Demy 8vo. Translated from the 
German. With 103 Illustrations. Price 7s. 6d. net. (Post free, 7s. 10d. 
home; 8s. abroad.) 

Contents. 


Generators—Generators Employing Steam—Stirring and Feed Regulating Appliances— 
Direct Generators—Burners—Regenerators and Recuperators—Glass Smelting Furnaces— 
Metallurgical Furnaces—Pottery Furnace—Coal Dust Firing—Index. 


THE HARDENING AND TEMPERING OF STEEL 
IN THEORY AND PRACTICE. By Frinotin Reiser. 


Translated from the German of the Third Edition. Crown 8vo. 
120 pp. Price 5s. net. (Post free, 5s. 3d. home; 5s. 4d. abroad.) 


Contents. 

Steel—Chemical and Physical Properties of Steel, and their Casual Connection — 
Classification of Steel according to Use—Testing the Quality of Steel — Steel- 
Hardening —Investigation of the Causes of Failure in Hardening—Regeneration of 
Steel Spoilt in the Furnace—Welding Steel—Index. 


SIDEROLOGY: THE SCIENCE OF IRON (The Con- 


stitution of Iron Alloys and Slags). Translated from German of 
HANNS FREIHERR V. JUPTNER. 350 pp. Demy 8vo. Eleven Plates 
and Ten Illustrations. Price 10s. 6d. net. (Post free, Ils. home; 


Ils. 6d. abroad.) 
Contents. 

The Theory of Solution.—Solutions—Molten Alloys—Varieties of Solutions—Osmotic 
Pressure—Relation between Osmotic Pressure and other Properties of Solutions—Osmotic 
Pressure and Molecular Weight of the Dissolved Substance—Solutions of Gases—Solid Solu- 
tions—Solubility—Diffusion— Electrical Conductivity—Constitution of Electrolytes and Metals 
—Thermal Expansion. Micrography.—Microstructure—The Micrographic Constituents of 
Iron—Relation between Micrographical Composition, Carbon-Content, and Thermal Treat- 
ment of Iron Alloys—The Microstructure of Slags. Chemical Composition of the Alloys 
of Iron.—Constituents of Iron Alloys—Carbon—Constituents of the Iron Alloys, Carbon— 
Opinions and Researches on Combined Carbon—Opinions and Researches on Combined 
Carbon—Applying the Curves of Solution deduced from the Curves of Recalescence to the De- 
termination of the Chemical Composition of the Carbon present in Iron Alloys—The Constitu- 
ents of Iron—Iron—The Constituents of Iron Alloys—Manganese—Remaining Constituents of 
Iron Alloys—A Silicon—Gases. The Chemical Composition of Slag.—Silicate Slags— 
Calculating the Composition of Silicate Slags—Phosphate Slags—Oxide Slags—Appendix— 
Index. 


EVAPORATING, CONDENSING AND COOLING AP.- 
PARATUS. Explanations, Formule and Tables for Use 


in Practice. By E. Hausspranp, Engineer. Translated by A. C. 
WricuT, M.A. (Oxon.), B.Sc. (Lond.). With Twenty-one Iflustra- 
tions and Seventy-six Tables. 400 pp. Demy 8vo. Price 10s. 6d. net. 
(Post free, 11s. home; 11s. 6d. abroad.) 
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Contents of ‘‘ Evaporating, Condensing and Cooling 
Apparatus’”’. 


ReCoefficient of Transmission of Heat, k/, and the Mean Temperature Difference, 6/in— 
Parallel and Opposite Currents—Apparatus for Heating with Direct Fire—The Injection of 
Saturated Steam—Superheated Steam—Evaporation by Means of Hot Liquids—The Trans- 
ference of Heat in General, and Transference by means of Saturated Steam in Particular 
—The Transference of Heat from Saturated Steam in Pipes (Coils) and Double Bottoms 
—Evaporation in a Vacuum—The Multiple-effect Evaporator—Multiple-effect Evaporators 
from which Extra Steam is Taken—The Weight of Water which must be Evaporated from 
100 Kilos. of Liquor in order its Original Percentage of Dry Materials from 1-25 per cent. 
up to 20-70 per cent.—The Relative Proportion of the Heating Surfaces in the Elements 
of the Multiple Evaporator and their Actual Dimensions—The Pressure Exerted by Currents 
of Steam and Gas upon Floating Drops of Water—The Motion of Floating Drops of Water 
upon which Press Currents of Steam—The Splashing of Evaporating Liquids—The Diameter 
of Pipes for Steam, Alcohol, Vapour and Air—The Diameter of Water Pipes—The Loss 
of Heat from Apparatus and Pipes to the Surrounding Air, and Means for Preventing 
the Loss—Condensers—Heating Liquids by Means of Steam—The Cooling of Liquids— 
The Volumes to be Exhausted from Condensers by the Air-pumps—A Few Remarks on Air- 
pumps and the Vacua they Produce—The Volumetric Efficiency of Air-pumps—The Volumes 
of Air which must be Exhausted from a Vessel in order to Reduce its Original Pressure to a 
Certain Lower Pressure—Index. 


Sanitary Plumbing, Metal 
Work, etc., etc. 


EXTERNAL PLUMBING WORK. A Treatise on Lead 
Work for Roofs. By JoHN W. Hart, R.P.C. 180 Illustrations. 272 
. Demy 8vo. Second Edition Revised. Price 7s. 6d. net. (Post 

free, 7s. 10d. home ; 8s. abroad.) 


Contents. 

Cast Sheet Lead—Milled Sheet Lead—Roof Cesspools—Socket Pipes—Drips—Gutters— 
Gutters (continued)—Breaks—Circular Breaks—Flats—Flats (continued)—Rolls on Flats— 
Roll Ends—Roll Intersections—Seam Rolls—Seam Rolls (continued)—Tack Fixings—Step 
Flashings—Step Flashings (continued)—Secret Gutters—Soakers—Hip and Valley Soakers 
—Dormer Windows—Dormer. Windows (continued)—Dormer Tops—Internal Dormers— 
Skylights—Hips and Ridging—Hips and Ridging (continued)—Fixings for Hips and Ridging 
ee vasenentsl Ridging—Ornamental Curb Rolls—Curb Rolls—Cornices—Towers and Finials 
—Towers and Finials (continued) —Towers and Finials (continued)—Domes—Domes (continued) 
—Ornamental Lead Work—Rain Water Heads—Rain Water Heads (continued)—Rain Water 
Heads (continued). 


HINTS TO PLUMBERS ON JOINT WIPING, PIPE 
BENDING AND LEAD BURNING. Third Edition, 
Revised and Corrected. By JoHNn W. Hart, R.P.C. 184 Illustrations. 
313 pp. Demy 8vo. Price 7s. 6d. net. (Post free, 8s. home; 8s. 6d. 
abroad.) 

Contents. 

Pipe Bending — Pipe Bending (continued) — Pipe Bending (continued) — Square Pipe 
Bendings—Half-circular Elbows—Curved Bends on Square Pipe—Bossed Bends—Curved 
Plinth Bends—Rain-water Shoes on Square Pipe—Curved and Angle Bends—Square Pipe 
Fixings—Joint-wiping—Substitutes for Wiped Joints—Preparing Wiped Joints—Joint Fixings 
—Plumbing Irons—Joint Fixings—Use of “Touch” in Soldering—Underhand Joints—Blown 
and Copper Bit Joints—Branch Joints—Branch Joints (continued)—Block Joints—Block 
Joints (continued)—Block Fixings—Astragal Joints—Pipe Fixings—Large Branch Joints— 
Large Underhand Joints—Solders—Autogenous Soldering or Lead Burning—Index. 


SANITARY PLUMBING AND DRAINAGE. By Joun 
W. Harr. Demy 8vo. With 208 Illustrations. 250 pp. 1904. Price 
7s. 6d. net. “(Post free, 7s. 10d. home ; 8s. abroad.) 


Contents. 

Sanitary Surveys—Drain Testing—Drain Testing with Smoke—Testing Drains with Water 
—Drain Plugs for Testing—Sanitary Defects—Closets—Baths and Lavatories—House Drains 
—Manholes—Iron Soil Pipes—Lead Soil Pipes—Ventilating Pipes—Water-closets— Flushing 
Cisterns — Baths — Bath Fittings — Lavatories — Lavatory Fittings—Sinks—Waste Pipes— 
Water Supply —Ball Valves—-Town House Sanitary Arrangements — Drainage—Jointing 
Pipes—Accessible Drains—Iron Drains—Iron J unctions—Index. 
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THE PRINCIPLES AND PRACTICE OF DIPPING, 
BURNISHING, LACQUERING AND BRONZING 
BRASS WARE. By W. Norman Brown. 35 pp. Crown 


Svo. Price 2s. net. (Post free, 2s. 3d. home and abroad.) 


A HANDBOOK ON JAPANNING AND ENAMELLING 
FOR CYCLES, BEDSTEADS, TINWARE, ETC. By 


WILLIAM NORMAN Brown. 52 pp. and Illustrations. Crown 8vo. 
Price 2s. net. (Post free, 2s. 3d. home and abroad.) 


THE PRINCIPLES OF HOT WATER SUPPLY. By 
JOHN W. Hart, R.P.C. With 129 Illustrations, 177 pp., demy 8vo. 
Price 7s. 6d. net. (Post free, 7s. 10d. home: 8s. abroad.) 

Contents. 

Water Circulation—The Tank System—Pipes and Joints—The Cylinder System—Boilers 
for the Cylinder System—The Cylinder System—The Combined Tank and Cylinder System 
—Combined Independent and Kitchen Boiler—Combined Cylinder and Tank System with 
Duplicate Boilers—Indirect Heating and Boiler Explosions—Pipe Boilers—Safety Valves— 
Safety Valves—The American System—Heating Water by Steam—Steam Kettles and Jets 
—Heating Power of Steam—Covering for Hot Water Pipes—Index. 


House Decorating and Painting. 


THREE HUNDRED SHADES FOR DECORATORS 
AND HOW TO MIX THEM. By A. Dkesainr. 


Quarto. The book will consist of a wide range of shades and tints 
suitable for decorators carefully numbered and mounted for easy 
reference, with full particulars as to the composition of each shade, 


[In the press. 
HOUSE DECORATING AND PAINTING. By W. 


NorMAN Brown. Eighty-eight Illustrations. 150 pp. Crown 8vo. 
Price 3s. 6d. net. (Post free, 3s. 9d. home and abroad.) 


A HISTORY OF DECORATIVE ART. By W. Norman 
Brown. Thirty-nine Illustrations. 96 pp. Crown S8vo. Price 2s. 6d. 
net. (Post free, 2s. 9d. home and abroad.) 


WORKSHOP WRINKLES for Decorators, Painters, Paper- 
hangers and Others. By W.N. BRown. Crown 8vo. 128 pp. Second 
Edition. Price 2s. 6d. net. (Post free, 2s. 9d. home; 2s. 10d. abroad.) 


Brewing and Botanical. 


HOPS IN THEIR BOTANICAL, AGRICULTURAL 
AND TECHNICAL ASPECT, AND AS AN ARTICLE 


OF COMMERCE. By Emmanvet Gross, Professor at 
the Higher Agricultural College, Tetschen-Liebwerd. Translated 
from the German. Seventy-eight Illustrations. 340 pp. Demy 8vo. 
Price 12s. 6d. net. (Post free, 13s. home; 13s. 6d. abroad.) 


Contents. 
HISTORY OF THE HOP—THE HOP PLANT—Introductory—The Roots—The Stem— 
and Leaves—Inflorescence and Flower: Inflorescence and Flower of the Male Hop; In- 
florescence and Flower of the Female Hop—The Fruit and its Glandular Structure: The 
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Fruit and Seed—Propagation and Selection of the Hop—Varieties of the Hop: (a) Red Hops; 
(b) Green Hops; (c) Pale Green Hops—Classification according to the Period of Ripening: 
Early August Hops; Medium Early Hops; Late Hops—Injuries to Growth—Leaves Turning 
Yellow, Summer or Sunbrand, Cones Dropping Off, Honey Dew, Damage from Wind, Hail 
and Rain; Vegetable Enemies of the Hop: Animal Enemies of the Hop—Beneficial Insects on 
Hops—CULTIVATION—The Requirements of the Hop in Respect of Climate, Soil and 
Situation: Climate; Soil; Situation—Selection of Variety and Cuttings—Planting a Hop 
Garden: Drainage; Preparing the Ground; Marking-out for Planting; Planting; Cultivation 
and Cropping of the Hop Garden in the First Year—Work to be Performed Annually in the 
Hop Garden: Working the Ground; Cutting; The Non-cutting System; The Proper Per- 
formance of the Operation of Cutting: Method of Cutting: Close Cutting, Ordinary Cutting, 
The Long Cut, The Topping Cut; Proper Season for Cutting: Autumn Cutting, Spring 
Cutting; Manuring; Training the Hop Plant: Poled Gardens, Frame Training; Principal 
Types of Frames; Pruning, Cropping, Topping, and Leaf Stripping the Hop Plant; Picking, 
Drying and Bagging—Principal and Subsidiary Utilisation of Hops and Hop Gardens—Life 
of a Hop Garden; Subsequent Cropping—Cost of Production, Yield and Selling Prices, 

Preservation and Storage—Physical and Chemical Structure of the Hop Cone—Judging 
the Value of Hops. 

Statistics of Production—The Hop Trade—Index, 


Timber and Wood Waste. 


TIMBER: A Comprehensive Study of Wood in all its Aspects 
(Commercial and Botanical), showing the Different Applications and 
Uses of Timber in Various Trades, etc. Translated from the French 
of PauL CHARPENTIER. Royal 8vo. 437 pp. 178 Illustrations. Price 
12s. 6d. net. (Post free, 13s. home; 14s. abroad.) 


Contents. 


Physical and Chemical Properties of Timber—Composition of the Vegetable Bodies 
—Chief Elements—M. Fremy’s Researches—Elementary Organs of Plants and especially of 
Forests—Different Parts of Wood Anatomically and Chemically Considered—General Pro- 
perties of Wood—Description of the Different Kinds of Wood—Principal Essences with 
Caducous Leaves—Coniferous Resinous Trees—Division of the Useful Varieties of Timber 
in the Different Countries of the Globe—European Timber—African Timber—Asiatic 
Timber—-American Timber—Timber of Oceania—Forests—General Notes as to Forests ; their 
Influence—Opinions as to Sylviculture—Improvement of Forests—Unwooding and Rewooding 
—Preservation of Forests—Exploitation of Forests—Damage caused to Forests—Different 
Alterations—The Preservation of Timber—Generalities—Causes and Progress of De- 
terioration—History of Different Proposed Processes—Dessication—Superficial Carbonisation 
of Timber—Processes by Immersion—Generalities as to Antiseptics Employed—Injection 
Processes in Closed Vessels—The Boucherie System, Based upon the Displacement of the 
Sap—Processes for Making Timber Uninflammable—Applications of Timber—Generalities 
—Working Timber—Paving—Timber for Mines—Railway Traverses—Accessory Products— 
Gums—Works of M. Fremy—Resins—Barks—Tan—Application of Cork—The Application of 
Wood to Art and Dyeing—Different Applications of Wood—Hard Wood—Distillation of 
Wood—Pyroligneous Acid—Oil of Wood—Distillation of Resins—Index. 


THE UTILISATION OF WOOD WASTE. Translated from 
the German of ERNst HuBBARD. Crown 8vo. 192 pp. Fifty Illustra- 
tions. Price 5s. net. (Post free, 5s. 4d. home ; 5s. 6d. abroad.) 


Contents. 


General Remarks on the Utilisation of Sawdust—Employment of Sawdust as Fuel, 
with and without Simultaneous Recovery of Charcoal and the Products of Distillation— 
Manufacture of Oxalic Acid from Sawdust—Process with Soda Lye; Thorn’s Process ; 
Bohlig’s Process—Manufacture of Spirit (Ethyl Alcohol) from Wood Waste—Patent Dyes 
(Organic Sulphides, Sulphur Dyes, or Mercapto Dyes)—Artificial Wood and Plastic Com- 
positions from Sawdust—Production of Artificial Wood Compositions for Moulded De- 
corations—Employment of Sawdust for Blasting Powders and Gunpowders—Employment 
of Sawdust for Briquettes—Employment of Sawdust in the Ceramic Industry and as an 
Addition to Mortar—Manufacture of Paper Pulp from Wood—Casks—Various Applications 
of Sawdust and Wood Refuse—Calcium Carbide—Manure—Wood Mosaic Plaques—Bottle 
eae. UGE 0 gs sos ce ee che ea a aia Production of Wood W ool—Bark— 
ndex. i 
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Building and Architecture. 


THE PREVENTION OF DAMPNESS IN BUILDINGS; 


with Remarks on the Causes, Nature and Effects of Saline, Efflores- 
cences and Dry-rot, for Architects, Builders, Overseers, Plasterers, 
Painters and House Owners. By ADOLF WILHELM KEIM. Translated 
from the German of the second revised Edition by M. J. SALTER, F.I.C., 
F.C.S. Eight Coloured Plates and Thirteen Illustrations. Crown 8vo. 
115 pp. Price 5s. net. (Post free, 5s. 3d. home; 5s. 4d. abroad.) 


Contents. 


The Various Causes of Dampness and Decay of the Masonry of Buildings, and the 
Structural and Hygienic Evils of the Same—Precautionary Measures during Building against 
Dampness and Effiorescence—Methods of Remedying Dampness and Efflorescences in the . 
Walls of Old Buildings—The Artificial Drying of New Houses, as well as Old Damp Dwellings, 
and the Theory of the Hardening of Mortar—New, Certain and Permanently Efficient 
Methods for Drying Old Damp Walls.and Dwellings—The Cause and Origin of Dry-rot: its 
Injurious Effect on Health, its Destructive Action on Buildings, and its Successful Repres- 
sion—Methods of Preventing Dry-rot to be Adopted During Construction—Old Methods 
of Preventing Dry-rot—Recent and More Efficient Remedies for Dry-rot—Index. 


HANDBOOK OF TECHNICAL TERMS USED IN ARCHI- 
TECTURE AND BUILDING, AND THEIR ALLIED 


TRADES AND SUBJECTS. By Aucustine C, Passmore, 
Demy 8vo. 380 pp. Price 7s. 6d. net. (Post free, 8s. home; 8s, 6d. 
abroad.) 


Foods and Sweetmeats. 


THE MANUFACTURE OF PRESERVED FOODS AND 
SWEETMEATS. By A. Hausner. With Twenty-eight 


Illustrations. Translated from the German of the third enlarged 
Edition. Crown 8vo. 225 pp. Price 7s. 6d. net. (Post free, 7s. 9d. 
home; 7s. 10d. abroad.) 


Contents. 


The Manufacture of Conserves—Introduction—The Causes of the Putrefaction of Food 
—The Chemical Composition of Foods—The Products of Decomposition—The Causes of Fer- 
mentation and Putrefaction—Preservative Bodies—The Various Methods of Preserving Food 
—The Preservation of Animal Food—Preserving Meat by Means of Ice—The Preservation 
of Meat by Charcoal—Preservation of Meat by Drying—The Preservation of Meat by the 
Exclusion of Air—The Appert Method—Preserving Flesh by Smoking—Quick Smoking—Pre- 
serving Meat with Salt—Quick Salting by Air Pressure—Quick Salting by Liquid Pressure— 
Gamgee’s Method of Preserving Meat—The Preservation of Eggs—Preservation of White 
and Yolk of Egg—Milk Preservation—Condensed Milk—The Preservation of Fat—Manu- 
facture of Soup Tablets—Meat Biscuits—Extract of Beef—The Preservation of Vegetable 
Foods in General—Compressing Vegetables—Preservation of Vegetables by Appert’s Method 
—The Preservation of Fruit—Preservation of Fruit by Storage—The Preservation of Fruit 
by Drying—Drying Fruit by Artificial Heat—Roasting Fruit—The Preservation of Fruit with 
Sugar—Boiled Preserved Fruit—The Preservation of Fruit in Spirit, Acetic Acid or Glycerine 
—Preservation of Fruit without Boiling—Jam Manufacture—The Manufacture of Fruit 
Jellies—The Making of Gelatine Jellies—The Manufacture of ‘“ Sulzen ’—The Preservation of 
Fermented Beverages—The Manufacture of Candies—Introduction—The Manufacture of 
Candied Fruit—The Manufacture of Boiled Sugar and Caramel—The Candying of Fruit— 
Caramelised Fruit—The Manufacture of Sugar Sticks, or Barley Sugar—Bonbon Making— 
Fruit Drops—The Manufacture of Dragées—The Machinery and Appliances used in Cand 
Manufacture—Dyeing Candies and Bonbons—Essential Oils used in Candy Making—Fruit 
Essences—The Manufacture of Filled Bonbons, Liqueur Bonbons and Stamped Lozenges— 
Recipes for Jams and Jellies—Recipes for Bonbon Making—-Dragées—A ppendix—Index. 
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Dyeing Fancy Goods. 


THE ART OF DYEING AND STAINING MARBLE, 
ARTIFICIAL STONE, BONE, HORN, IVORY AND 
WOOD, AND OF IMITATING ALL SORTS OF 
WOOD. A Practical Handbook for the Use of Joiners, 


Turners, Manufacturers of Fancy Goods, Stick and Umbrella Makers, 
Comb Makers, etc. Translated from the German of D. H. SoxHLet, 
Technical Chemist. Crown 8vo. 168 pp. Price 5s. net. (Post free, 


5s. 3d. home ; 5s. 4d. abroad.) 
Contents. 

Mordants and Stains — Natural Dyes—Artificial Pigments—Coal Tar. Dyes — Staining 
Marble and Artificial Stone—Dyeing, Bleaching and Imitation of Bone, Horn and Ivory— 
Imitation of Tortoiseshell for Combs: Yellows, Dyeing Nuts—J vory—Wood Dyeing—Imitation 
of Mahogany: Dark Walnut, Oak, Birch-Bark, Elder-Marquetry, Walnut, Walnut-Marquetry, 
Mahogany, Spanish Mahogany, Palisander and Rose Wood, Tortoiseshell, Oak, Ebony, Pear 
Tree—Black Dyeing Processes with Penetrating Colours—Varnishes and Polishes: English 
Furniture Polish, Vienna Furniture Polish, Amber Varnish, Copal Varnish, Composition for 


Preserving Furniture—Index. 
Celluloid. 


CELLULOID. The Raw Material, Manufacture and Uses, 
By Dr. Fr. Bockmann. 49 Illus. Crown 8vo. [In the Press. 


Lithography, Printing and 
Engraving. 


PRACTICAL LITHOGRAPHY. By Atrrep Seymour. 
Demy 8vo. With Frontispiece and 33 Illus. 120 pp. Price 5s. 
net. (Post free, 5s. 4d. home; 5s. 6d. abroad.) 


Contents. 
Stones—Transfer Inks—Transfer Papers—Transfer Printing—Litho Press—Press Work— 
Machine Printing—Colour Printing—Substitutes for Lithographic Stones—Tin Plate Printing 
and Detain = Phote-lithovraphy. : 


PRINTERS’ AND STATIONERS’ READY RECKONER 


AND COMPENDIUM. Compiled by Vicror GRAHAM. 
Crown 8vo. 112 pp. 1904. Price 3s. 6d. net. (Post free, 3s. 9d. home ; 
3s. 10d. abroad.) 
Contents. 
Price of Paper per Sheet, Quire, Ream and Lb.—Cost of 100 to 1000 Sheets at various 
Sizes and Prices per Ream—Cost of Cards—Quantity Table—Sizes and Weights of Paper, 


Cards, etc.—Notes on Account Books—Discount Tables—Sizes of spaces — Leads to a lb.— 
Dictionary—Measure for Bookwork—Correcting Proofs, etc. 


ENGRAVING FOR ILLUSTRATION. HISTORICAL 
AND PRACTICAL NOTES. By J. Kirxsripe. 72 pp. 


Two Plates and 6 Illustrations. Crown 8vo. Price 2s. 6d. net. (Post 


free, 2s. 9d. home; 2s. 10d. abroad.) 
Contents. 8 Ne 
Its Inception—Wood Engraving—Metal Engraving—Engraving in England—Etching— 
Mezzotint —Photo-Process Engraving—The Engraver’s Task—Appreciative Criticism — 


os Bookbinding. 


PRACTICAL BOOKBINDING. By Paut Apam. Translated 
from the German. Crown 8vo. 180 pp. 127 Illustrations. Price 5s. 
net. (Post free, 5s. 4d. home; 5s. 6d. abroad.) 


Contents. 
Materials for Sewing and Pasting—Materials for Covering the Book—Materials for 
Decorating and Finishing — Tools—General Preparatory Work — Sewing — Forwarding, 
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Cutting, and Backing—Porwarding, Decoration of Edges and pmo 
Bonrding—Preparted the Cover — pod with the pee , Prese—Treatment of Sewn 

Fast in oor and fos roar ene ~ ey Other Decoration—Account Books 
—School ounting 


Sugar Refining. 


THE TECHNOLOGY OF SUGAR: Practical Treatise on 
the Modern Methods of Manufacture of Sugar from the r Cane and 
Sugar Beet. By Joun Groposs Mcinrosn. Second Revised and 
Enlarged Edition. Demy 8vo. Fully Illustrated. 436 pp. Seventy-six 
Tables. 1906. Price 10s. 6d. net. (Post free, lls. home; Ils. 6d. 
abroad.) 


POO smi 

Chemist of Sucrose, Lactose, Invert Sugar, etc.—Purchase and 
is of —Treatment of Heets— Diffusion — F ilt ratron —Concent ration — Evaporation — 

Sugar Cane: Cultivation— Milling Diffluson—Sugar Kefining—Analysie of Raw Sugare— 

Chemistry of Molasses, etc. 


(See “ Evaporating, Condensing, efc., Apparatus,” p. 26.) 


Bibliography. 
CLASSIFIED GUIDE TO TECHNICAL AND COM. 


MERCIAL BOOKS. Compiled by Epoar Greenwoon. 


Demy 8vo. 224 pp. 1904. Being a Subject-list of the Principal 
British and American Books in print; giving Title, Author, Size, Date, 
Publisher and Price. Price 7s. 6d. net. (Post free, 7s. 10d. home ; 
8s. 3d. abroad.) 


THE TECHNICAL BOOKS in this Catalogue can be obtained 


through all Booksellers, or post free direct from the Publishers by re- 
mitting the amount given in brackets. 


Full Particulars of Contents of any of the above books will 
be sent on application. 


Books in the Press.—The Publishers will send Contents and 


prices of books in the press as soon as ready to any one sending their 
address. 


Technical Books upon all Subjects can be obtained through 
Scott, GREENWOOD & Son, if requirements are fully stated. 


Nee 


— ——_——_ - — — 


SCOTT, GREENWOOD & SON, 


Technical Book Publisbers, 
8 BROADWAY, LUDGATE HILL, 


LONDON, E.C. 


Telegraphic Address, ‘‘ Printeries, London”, 
[April, 1907. 
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